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A developmental project created and field tested a 
computer-assisted instructional (CAT) unit in dental diagnosis. The 
main objectives were to determine 1) if, after having received CAI, 
the dental student could determine whether a patient had a clirical 
need for space management and 2) if the dental student's attitude 
toward CAI and space management remained favorable. Senior dental 
students and dentists already in practice took cognitive and 
affective pretests and then received the CAI product in which 
pediatric space management cases were presented via various media. A 
typewriter terminal connected to an IBM 360/50 computer provided 
control of the instructional sequence and immediate corrective 
feedback to the subjects' typewritten diagnoses. The computer program 
was written in the PILOT author language. Posttest results indicated 
that both objectives were successfully achieved, for the subjects met 
the mininial standards for diagnosis and their attitudes remained as 
positive as they were at the beginning of the project. (Anthor/EB) 



ED 088 A65 

AOTHOB 
TITLE 

INSTITUTION 

SPONS AGENCY 

POB DATE 
NOTE 

EDPS EKICE 
DESCBIPTORS 

IDENTIFIERS 
ABSTBACT 



CO 
CO 



School of Dentistry 
University of California 
Los Angeles 

COMPUTER-ASSISTED INSTRUCTION IN" 

DENTAL DIAGNOSIS 
A SYSTEMATIC PRODUCT DEVELOPMENT 

r 

Sponsored by 
Division of Dental Health 
National Institutes of Health 
Grant Number 1 ROI DH 00188-01 

PRINCIPLE INVESTIGATOR; THOMAS K, BARBER, D.JD.S.., M.S, 
SENIOR SYSTEMS ANALYST: SONYA SOKOLOW, B^.,. M.A. 



o 
o 

o 



Final Report 
June 1972 



US OEPARTMCNT OF HEALTH. 
60UCATI0N a WELFARE 
NATIONAL INSTITUTE OF 
EOUCATION 
THIS DOCUMENT HAS BEEN REPRO 
DUCEO EXACTLY AS RECEIVED FROAA 
THE PERSON OR 0«?GANIZATION ORIGIN 
ATINGIT POINTS OF VIEW DR OPINIONS 
STATED DO NOT NECESSARILY R6PRE 
SENT OFFICIAL NATIONAL INSTITUTE OF 
EOUCATION PDSiriDN OR POLICY. 



This document was processed for the ERIC Document Reproduction Service by the 
ERIC Clearinghouse on Information Resources, Some pages may not be readable in 
microfiche or hard copy. Houever, this is the best available copy, and me feel 
that the document should not be withheld from interested readers on the basis 
of these unreadable pages alone# 



ERIC 



ACKNOWLEDGEMENTS 

We are grateful to those members o£ the University o£ California , 
San Francisco (UCSF) campus who made it possible for this project to take 
place there. In the School of Dentistry , we are particularly thankful 
to: Students of the 1972 senior class. Students of the 1972 postgraduate 
orthodontic class , Dr. Charles Gillooly, Dr. Eugene West, Dr. Merle Morris, 
Dean Ben Favone. 

We wish also to thank the faculty and graduate students in Pediatric 
Dentistry of the University of California, Los Angeles campus for their 
participatln in the early phase of testing. 

We are also appreciative to the members of the UCSF Computing Facility who 
provided office accommodations and computing assistance. 



ERIC 



ABSTRACT 

The;aim of this project: was to systematically develop and field test 
a^computer-*-asslsted Instructional (CAI) product In dental diagnosis. 
Pediatric space management cases were presented to the student through 
various media, A typewriter terminal connected to an IBM 360/50 computer 
provided general control of instructional sequence and iimnediate corrective 
feedback to the student's typewritten diagnosis. The computer program was 
written in the PILOT aujthor language. 

Generally stated, the two main objectives of the product were: 

i;. The. student will be able to determine whether a given patient case 

has a. clinical need for space management. He will then be able to 

specify what needs to be treated. 

2:.. Student attitude toward computer-assisted instruction and toward 
space mianagement will not become less favorable after having taken 
this product, 

d 

The. product was designed for use by both dental students and dentists 
iirtiorhave been introduced to diagnosis of space discrepancies through 
some medium of Instruction, who have the specified prerequisite skills, 
and who wish to practice their diagnostic skills and releam related 
subject-matter where the practice indicates deficiency. 

Senior dental students from the University of California, San Francisco 
School. of 1 Dentistry voluntarily participated In the development and 
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field test of the product. The selection of the field-test sample was 
made on the basis of a test for prerequisite skills. 

The field test Included the admlnlistratlon of two pretests* the main 
product » and two posttests. Evalua^tlon of the cognitive objective 
consisted of determining whether students reached minimal standards on 
a diagnosis test. Evaluation of the affective objective Involved the 
interpretation of scores on an attitude questionnaire. 

The results of the field test were favorable. The mlnlinally acceptable 
standards of the cognitive and affective objectives were achieved by 
the students who completed the field test. 
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lOTRODUCTION 

1 4 9 15 28 

lit. view of the dental teacher shortage^ » » » » j[t may be necessary 
for: dental educators to rely more on new teaching methods, especially 
those which are auto-lnstructlonal In nature. Such methods would not 
require the constant presence of the instructor in the classroom. More 
of: his time could be made available for other tasks where his presence 
lj3£ required, for example, in the clinic when the student meets the 
patient • 

Ohr^t: such auto-instructional method id called computer-assisted instruction 
(CAI)«.It can be distingttished from other forms of auto-instruction 
lie: that 1) stimuli are presented by a device controlled by a computer, 
and: 2) stimuli are altered by the computer based upon the responses 
made: by a student using a device which communicates with the computer. 

The: aim of this project was to develop a CAI product that would provide 
the: dental student with practice in diagnosis of patient cases. Emphasis 
was: placed on developing the product systematically and on designing it 
to: meet the requirements of a "program." The systematic development 
ixrvolved nine phases^ 1) formulation, 2) justification, 3) specification 
of: objectiveSv 4) development of pretests, posttests, and prototype, 
5) development of main product, 6) cycles of testing and revision, 
7) final field testing, 8) e^raluation^ and 9) implementation plans. 
Thef product had the characteristics of a program in that it was reproducible 
forr use: In other dental schools and It was designed to take responsibility 
forr achieving specified objectives. 
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The remainder of this report will describe how the development was carried 
out and will present the results of the field test. It Is hoped that the 
findings will show that a systematically-developed CAI program can be useful 
In dental education. 

FORMULATION 

In the formulation phase the product was defined , Including Its purpose, 
the content area, the Intended audience, and the general objectives. 
This was the first step In the development procedure, and it was simply 
a matter of documenting those ideas that Instigated the product development. 



The operational definition of CAI in this project was stated as follows: 

1) the displaying of text and questions on a computer typewriter terminal; 

2) accepting and analyzing the student's response via keyboard; 

3) altering the selection of text and questions for display based on the 
student's response; 

4) maintaining cumulative records on the student's responses. 

The purpose of the product was to provide the student with practice 
in diagnositig dental cases. Space management cases in pediatric dentistry 
vere presented though other dental areas could just as well have been 
chosen had the drcumstaances been as opportune. 

The diagnostic practice was designed to be auto-ins true tlonal in nature; 



3 



the Instructor was not required to be present. The patient cases were 
{(resented, through slides and written descriptions. An Interactive 'computer 
program allowed the student to request diagnostic aids, submit a diagnosis, 
receive knowledge of results , and receive remedial Instruction where learning 
deficiencies were detected by the program. (See **Flow Chart of the 
Ihtaractlon" In the Appendix.) At the' conclusion of each session with a 
studieint^. the. computer produced a summary report of student performance 
during his diagnoses. 

The. product was designed for use by both dental students and dentists who 
ha\re: been Introduced to diagnosis of space discrepancies through some 
medium of: Instruction , who have the prerequisite skills, and who wish to 
practice their: diagnostic skills and releam related subject miatter where 
the practice. Indicates deficiency. 

» 

During the. formulation stage, the general objectives of the product 
were speclfleJ. They were stated as follows: 

1) The student: will be able to determine whether a given patient case 
has' a clinical need for space management. He will then be able to 
specify what: needs to be treated* 

2) : The student will, respond favorably when asked whether he would 

rtke to continue using this type of instruction and whether he would 
like It: extended to other dental subjects. 
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JUSTIFICATION 

B'acause.of the great effort Involved In developing Instructional products 
systeioaticallyy It did not seem advisable to undertake such a project 
unless: there was a clear need for the product and unless It could 
be>::8hovn that such a product did not already exist In an acceptable 
form., The development of this product was Justified In both aspects. 

As: stated and annotated above, there Is a serious dental teacher shortage. 
This: CAI product could help to alleviate the shortage. It provides a means 
by:'vhlcb the Instructor can be, in effect , in more than one place at the 
same: time. He can be, for example, physically in the clinic environment 
aad^ , through this CAI product, he can be functionally and dynamically 
Interacting with other students lu a laboratory type of learning situation. 

31 32 

The^ knowledge explosion and information turn-over ' has made it Imperative 
that '.tbie. dental curriculum stress basic facts that are least likely to 
1>ecome obsolete » Accordingly, dental education Is new aiming to train the 
8tudent:how to acquire information for himself, how to evaluate that 
Information, and finally how to appropriately apply It in providing improved 

o 

cientall services to the public.^ This type of training calls for Inbtruction 

3 

lxir the"higher levels of the cognitive domain." It involves decision-making 
and: problem-solving skills of the student. Since this CAT product provides 
practice in these skills, it is further Justified. 
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The-. computer was chosen as the Implementing device of the product because 
Ittseemed to be the one tool that allowed the kind of realism and flexibility 
thiat .shpuld be present In the learning environment when practice Is being 
offered to strengthen a diagnostic skill .^^ The powers of the computer 
provided extensive interactive capabilities and thus made the diagnostic 
practice more realistic. The student was able to respond to the computer 
in- a£ relatively free-form manner; he was not forced to choose his responses 
from a selection list. Furthermore, he was able to interrupt his diagnosis 
to: return to request other diagnostic aids. Any remedial instruction 
given: to him could be tailor-made according to what responses and requests 
thejstudent had already made. In effect, the type of experiences that 
thisf product offers are similar to the ones the student will have when 
hisvis^in the clinic with the patient and the instructor. 

Only one extant product in dentistry provides this type of diagnostic 

25 

practice and it concerns temporomandibular Joint problems. There are 

a:. limited number of similar products in medical education covering subject 
areas In medicine. 26, 27, 29, 30 

SFECIFICATION OF OBJECTIVES 

Tfie^next step of the systematic product development procedure was the 
specification of objectives. Prerequisite objectives described the skills 
which the student was expected to have before taking the product. Target 
objectives described those skills which he was expected to have after 
taking: the product. Enroute objectives described the skills that the 
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student had to master while taking the Instructional product In order 
to:be able to achieve the target objectives*. The enroute objectl\ 
were essentially the answers to the question: "Y^at does the student 
have to learn from this product so that he will be able to do that 
%/hlch Is described In the target objectives?" (See "Cognitive Objectives" 
In: the Appendix.) 

Determining the enroute objectives was difficult, but nevertheless 
proved very Important. These objectives can be especially helpful 
to: the teacher when he finds that the student has failed to achieve 
af target objective, because testing the student's mastery of the enroute 
objectives may provide a clue as to why he was unable to achieve a 
target skill. As an aid to Identifying the enroute objectives in this 
product, a "task analysis"^^*^^ was performed and diagrammed. (See 
"Task Analysis Tree" in the Appendix.) The analysis was helpful In 
determining what specific remedial instruction to give to the student 
if he submitted an improper diagnosis. 

18 22 

Each of the objectives were stated in "measurable" terms, • that 
Is, In terms of the behavior which was expected from the student. 
The main objectives also included minimal standards and a description 
of : the conditions under which the behavior was to occur. 

Tdrdetermlne minimal standards for the main cognitive objective, the 
pretest and posttest cases were administered to instructors and graduate 
students of the pedodontic and orthodontic departments from both UCLA 
O 
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and-UCSF Dental Schools. For each patient case a minimally acceptable 
score was -computed by taking the average of all scores for that case. 
(See "Tables of Scores: Diagnosis Test (Experts)** In the Appendix.) A 
inlnlmally acceptable score was computed for each case to compensate for 
unanticipated differences in difficulty between cases. The minimal 
standards for the pretest and posttest were computed by taking the average 
(to: the nearest 10 *s) of the ir * ...mally acceptable scores for both cases 
Inr.each test. 

To: clearly and concisely state the minimal standards of the main cognitive 

objective^ It would be helpful to refer to the following diagram: 

posttest 
+ - 

+ 

pretest 

Each box In the diagram represents a different situation concerning 
pretest and posttest scores. The + notation Indicates that the score Is 
equal to or greater than the minimal standard set by the ''experts;" 
the: — notation indicates that the score is less. The scores from every 
student who completes the field test will satisfy one of the fcur 
conditions. 

The. product would be considered to have met its cognitive target objective 
if : more students would satisfy the ++ or - + conditions than the + - 
or: - — conditions . 
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Both the cognitive and affective general objectives were first stated 
during the fommlatlorii stage of the product development. When It became 
necessary to specify the objectives in detail^ It was decided to restate 
the: general affective objective as follows: Student attitude toward 
computer-asslsted Instruction and toward space management will not 
become less favorable after having taken this product. The objective Is 
based on the assumption that this CAT product alone cannot be expected 
to: cause substantial 'changes In student attitude, especially If the 
student. Is being asked to use free time to participate in the project. 
Moreover, it was hoped that this two-to-three-hour instructional session 
on:. the: computer at least would not make the majority of the students 
more: negative. When stated in measurable terms, the objective became: 
Kbreostudents will not ahm a decrease than will show a decrease in 
tvoc attitude scores obtained from a pre- and posttest questionnaire 
measuring attitude toward teaching method and subject matter. 

DEVELOPlffiNT OF PRETESTS, POSTTESTS, and PROTOTYPE 

Before going on to develop the main product, attention was first directed 
to: the construction and try-out of the pretest, posttest, and prototype. 
It: seemed advisable not to spend much time and effort on the product 
until, there was some assurance that it could be evaluated. Similarly, 
a^prototype of the product provided more assurance that further effort 
iiir the development vould be worthwhile. It also suggested modifications 
tor the? original plans for the product. 
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There -.were two types of pretests. One pretest contained items to 
evaluate the student's prerequisite skills. (See "Screening Test" 
in: the Appendix.) llie second prottest measured the student's diagnostic 
skills. He was asked to determine whether there were space discrepancies 
in: given patient cases and to specify treatment needs. (See "Diagnosis 
Test'! in the Appendix >) 

Of : the six patient cases that were chosen for the product, two were 
randomly assigned to the diagnosis pretest, two to the computer practice 
activities, and two to the diagnosis posttest. The subject-matter 
specialist chose the cases, trying to keep them of equal difficulty. 
(See "Patient Descriptions" in the Appendix.) Slides were prepared to 
present the patients to the students. In order to assure that the case 
presentations were complete, the pretest and posttest cases were tried 
cotton a few dental students and instructors. 

In. addition to thes^ cognitive tests, there was also an affective test. 

It:vaa in the form of an attitude questionnaire. (See "Attitude Questionnaire" 

Inrthe Appendix.) Some items in the questionnaire were original, while 

others were from an extant study which involved the measurement of student 

20 

attitudes toward CAI« The items were changed to the future tense for the 
pretest '.and used in the past tense for the postest. 

TIie:qiiestlonnaire was divided Into two parts: 1) questions concerning 
teaching method and 2) questions concerning subject matter. The student 
vsa r asked to keep this division in mind when responding « It was hoped that 
thissdlstinction would minimize the possibility that the student's attitude 




»Td cone, part would affect his attitude toward the other. 
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Each item In the questionnaire was followed by fi/e categories^ such as 
1) stongly disagree > 2) disagree » 3) uncertain A) agree y imd 5) strongly 
agree. The student was directed to circle the category which most nearly 
represented his reaction to the item. In additiony he was given the 
opportunity to clarify or explain the r^^asons for any of his responses. 

As. the cognitive and affective tests vere being developed, time was also 
being spent on the development of the prototype. The prototype involved 
one of the practice cases. The other practice case was not programmed for 
the computer until it was assured that the first case executed as proposed. 
The computer program was written in the PILOT^^ author language. (See 
"Sample of Pilot Coding" In the Appendix.) (This language is available to 
users at the Computing Facility of the University of California « San 
Francisco Medical Center.) The program was implemented on an IBM System 
360 Model 50 computer. Typewriter terminals were used for input and output. 

The prototype was tried-out on students and instructors. (The students 
were from the senior class which graduated before the field testing period.) 
Modifications were made according to their performance and suggestions. 
The majority of the modifications involved updating of computer responses 
to .anticipated and unanticipated answers. The try^uts on the instructors 
pointed to the need for getting the opinions of other instructors (besides 
the subject-matter specialist) on the diagnoses and treatment needs 
of :'the cases. Hencey before further work was done on the development 
of ithe product 9 opinions from instructors from both fchc pedodontlc 
and: orthodontic departments were gathered. As a result » discussions 
<mr controversial points in the subject matter were Included in the 

ERIC 
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DEVELOPMENT of MAIN PRODUCT 

The most time-consuming chore In this step was the development of 
the Interactive text. Computer responses to student answers had to be 
constructed for many different contingencies. The student was allowed 
to request diagnostic aids and to submit a diagnosis at any time during 
the Interaction. Thus^ specifying a computer response that was suppose 
to help the student request a diagnostic aid or correct an Improper 
diagnosis was dependent upon which diagnostic aids the student had already 
requested. There were three particularly Important diagnostic aids, and 
the diagnosis of the case was essentially the answer to the question: 
"Is there a space discrepancy?" There were then at least 16 possible 
situations when the student submitted his diagnosis. A chart which was 
helpful in sorting out and accounting for these 16 situations is shown 
in the Appendix. (See "Contingency Chart".) 

In the chart, each row/column intersection represented a different 
situation for which a computer response had to be specified. The 
subject matter specialist constructed the responses on 3 x 5 cards and 
nuinbered the cards* Each row/column intersection was ntmbered according 
to the number of the corresponding computer-^response card. If the 
same computer response was appropriate in several situations t the 
same number was entered in several intersections. 

If a computer response Involved asking the student a question, then 
the subject-matter specialist had to generate still more computer 
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responses; for each new question asked , he had to construct responses 
to: the probable correct and Incorrect answers a student might give. He also 
had: to provide a **catchall" computer response in case a student gave an 
unanticipated answer. So at the bottom of each computer-response card 
which contained a question, he indicated the numbers of those cards which 
contained the computer responses that corresponded to the student's 
possible answers. A sample of these computer-response cards is shown in 
thecAppendix. (See "Computer-Response Cards".) 

The: last row of the chart represented the situation in which the student 
had J requested all the important diagnostic aids. Further computer responses 
hade to be generated which would determine whether the student's diagnosis 
wasrbased on an appropriate interpretation of the data. Relationships 
between cards became somewhat complicated , so some charts and cross-reference 
tables :were used to help show the relationship of one computer card 
tor another. (See "Computer-Response-Card Flow Chart", "Cross Reference 
Tiable for Computer Responses", and "Cross Reference Table for Confirmatiox\ 
Questions'* in the Appendix.) 

Theccomputer^response cards were also ^ed during the beginning of the 
development period as the medium for presenting the responses to the 
8todent« When a student entered an answer into the terminal, he was 
directed to read the appropriate computer-response card. This procedure 
proved to be a time-saver, especially since during the development. 
Inappropriate computer responses were more frequent. If a computer 
response was not applicable (this could occur from program errors ^ 
unanticipated synonyms, etc.), the student did not have to 'ii^alt until 
ERJC: computer typed the response to completion. Instead he could simply 
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skim through the card and then go on with the program. 

The hardware used In the main product Included a slide projector and tape 
recorder as well as the computer terminal. In conjunction with the UCLA 
Dental School audio-visual staff, a slide/tape synchronizer was developed 
for use with Kodak Carousel projectors and cassette tape recorders. To 
synchronize the tape, a pencil mark was placed on the appropriate spot on 
the tape. These synchronized slide/ tape presentations were used to 
administer some of the remedial instruction. 

As the development proceeded , the main product was periodically tried-out 
oa students and instructors. The try-outs on the students helped the 
subject-mat:ter specialist to anticipate the kinds of answers the students 
tended to give. These try-^uts were especially useful in pointing attention 
to correct-answer synonyms (which were to be accepted by the computer program) 
and to frequently-occurring wrong answers. A sample of one of the actual 
student/computer interactions Is shown in the Appendix. (See "Sample of 
Tnteractive Text".) The try-outs on the instructors were helpful in disceiming 
controversial points of dentistry which needed further explaining in the 
product « 

Uhen the development of the main product was completed » It was made ready 
for presentation to the students. Administrative arrangements were made 
to have student subjects available for the next phase of the development. 

erJc 
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CYCLES of TESTING and REVISION 

This phase of the product development was perhaps the one which 
contributed the most to making this Instructional product different 
fro^m other teaching methods. In this step the product was continually 
tested and revised. 

The pretests 9 main product , and posttests were administered to a few 
students. After the data for the students were col3.ec ted and analyzed » 
modlflcaclons were made. Then the entire product was administered again 
to: a few more students. This testlng-revlslon cycle was repeated over a 
period of two months until it appeared that the minimal standards were 
being met. 

FINAL FIELD TESTING 

During the field teaf:, the product was tried-out on a larger group of 
students. If ndnlmal standards had not been met^ further revision would 
have been neeessary and the field test repeated. 

Though the siibject-matter specialist was on the staff of the dental school 
v at. the University of California, Los Angeles, the field test was performed 
% at. the University of California, San Francisco campus (where the 

instructional/computer programmer was located) . Since the curricula of 
the two schools differed « certain arrangements had to be made to 
properly prepare the students for the screening test. It was 
lsq)ortant that the students be able to achieve enough of the 
ERJC xequisite objectives to be ready for the CAI product. Thus, the task 
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analysis and list of objectives were given to the orthodontic instructor 
who was responsible for teaching this material to the senior students 
during the Fall Quarter , 197 !• (A pedodontic class was not used because 
the. pedodontic. department did not have the seniors in a didactic class 
tiiis^ particular quarter •) The orthodontic instructor agreed to model 
two of his lectures according to the prerequisite objectives • 

During the: same: quarter and in the same orthodontic class, the screening 
test was administered. A student was considered to qualify for the 
field test. If: he: reached an acceptable score on each of three parts of 
the screening test. (The minimal standards for these parts was determined 
^ administering the: test to several instructors and usi^\g their scores 
asp SL guide.) Those students who did not qualify were available during 
the product development for try-^uts. The subject-matter specialist came to 
San Francisco to give a one-hour lecture to the field-test students. 
During this lecture he emphasized some of the weak points revealed by 
the results of. the screening test. 

DuidLng the Spring Quarter, 1972, the pretests, computer practice cases, 
and posttests were administered. The students voluntarily met as a 
group during one^ lunch hour to take the pretests. (See "Instructions to 
SFtudents" in the: Appendix.) At this time, they each signed up for an 
indlvidxial two-hour session with the computer. These computer sessions 
were scheduled during March and April of the Spring Quarter. Then at 
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the end of April, the students again met as a group for the posttests. 

During the computer practice, the student was left on his own with the 
computer terminal, a one-page Introduction (see "Introduction" In the 
Appendix), various other materials and equipment Included In the product, 
and Instructions where the proctor could be readied If needed. 

EVALUATION 

Method 

It was determined whether minimally acceptable standards of the objectives 
were met by evaluating the students* responses on the diagnosis pretest 
and posttest and by studying the pretest and posttest scores on the attitude 
questionnaire. The score on the diagnosis test consisted of a point total 
from five weighted parts of the test. The five parts contained questions 
on diagnosis, treatment, and interpretation of three particular diagnostic 
aids. 

The scores on the attitude questionnaire were determined by assigning 
a nuxnber from 1 to 5 for each response tb" ^n item (the more positive the 
response, the higher the number). For some items, agreement with a 
statement Indicated a positive attitude; for others, disagreement 
indicated a positive attitude. The student's scores were the total over- 
all the items for each part« 
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A'.aummary report for the computer practice was based on a "keyword 

search*' approach c In the analysis of a student's response, specific keywords 

(be. Chelr. synonyms) that were expected to be In the anticipated correct 

answers were sought and tallied. In some Instances, two keywords had to 

appear together In order to be accepted, so these keyword pairs were 

each counted as one. If correct keywords were missing or anticipated 

vrong keywords were found, the student was given some remedial text 

astd. told, to modify his answer. In addition to producing a transcript 

of: each student /computer Interaction, the computer generated a summary 

report showing the number of correct and Incorrect keywords sought 

and- found and showing the average elapsed time for each set of responses 

devotad to.a particular main objective. 

The^ operation of the computer program Itself was evaluated by measuring 
the: appropriateness of the response capability of the program. Kamp^^ has 
described a similar method of evaluation. Briefly, all computer responses 
veria classified as to how "good" they were. A good response was defined 
as; one: which was clearly related to the student's answer. A bad response 
VBBi one. %rtilch was clearly unrelated to the student's answer, since 
Ua' answer was misrecognlzed by the program. The third category was 
comprised of all other computer responses, for example, those which were 
gliven to the student when his answer was unanticipated or not recognized. 

Tlndlngs (See "Tables of Scores" in the Appendix) 

Thei project period spanned 22 months (September, 1970 through June, 1972). 
Tfieesubject-^tter specialist devoted an average of seven hours per week 
too the: project, while the instructional/computer programmer devoted an 
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average of 25 hours per week. Both agreed that the single most time 
consuming task was the generating and updating of computer responses 
to student answers. 

The expenses for the entire product development were approximately 
$30»000. Near the end of the project period » each program compilation 
cost on the average $18.00. The cost of the student/computer Interaction 
averaged approximately $10.00 per hour during the field test period. 

Screening Test 

Of the 58 students who took the screening test^ 34 qualified for the 
field test. In two of the three parts of the screening test there were 
some questions which tested enroute rather than prerequisite skills. 
The scores on these questions were not considered when determining 
whether or not a student qualified. 

At the beginning of the screening test, the students were asked to rate 
and record their attitude toward the following question on a scale from 
1. to 9 (1 being very negative, 5 neutral, and 9 very positive): "How 
would you evaluate your attitude towards computer-assisted instruction?" 
On this measure, no significant difference was found between the field 
test sample and the remaining students. This finding was helpful later 
In interpreting the results of the attitude questionnaire. 

The students were also asked to record the time It took them to complete 
the screening test. A summary of this data and the data discussed above 
^reported in the "Tables of Scores: Screening Test." 
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Diagnosis Test 

Of the 34 students who qualified, 23 students properly completed the 
field test* There wer3 various reasons why 11 of the students did not 
properly complete the test, the most predominant being that participation 
in the project was voluntary and the other academic pressures on these 
seniors were great. (Administratively, it was not feasible to "require" 
students to participate.) No one, however, dropped out during the 
field test once having scheduled himself for a computer practice session. 

As discussed earlier, in the section "Specification of Objectives", the 
product would be considered to have met its cognitive objective if more 
students would satisfy the -H- or - + conditions than the + - or - - 
conditions* The data in the "Tables of Scores: Diagnosis Test (Students)" 
can be summarized as follows: 

post test 

+ 

pretest - 

; 16 ;. 7 ^ 
total 

Thus, the target objective in the cognitive domain was met, since 16 
students satisfied the 4-f or - + conditions while only 7 students satisfied 
the + - or - - conditions. 

The last question in the diagnosis test asked the student whether he would 
take responsibility for treating the case, rather than making a 
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referral. This question did not refer to any particular objective of 
the product and there Is actually no right or wrong answer for these 
patient cases. The answer basically depends on the students background and 
confidence. The question was asked and the results summarized (in the 
**Tiables of Scores: Diagnosis Test (Students) '0 for the sake of Interest 
on the part of the subject-matter specialist. 

Also summarized In the "Tables of Scores: Diagnosis Test (Students)" 
isithe time it took each i^tudent to complete each case. 

Attitude Questionnaire 

C6ncemlng the student attitude questionnaire, some efforts were made 

torassure Its reliability and generallzablllty . First of all, approximately 

one-half the Items came from an extant attitude questionnalrei various 
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forms of which have had a reported reliability of .89 and .82, Secondly , 
thie. entire questionnaire was run in a pilot test on eight subjects so 
that new items which appeared to be stated unclearly could be changed. 
Thirdly t a question was asked at the beginning of the screening test 
(see prior discussion In "Findings: Screening Test") to determine whether 
the field-test sample ^itudents were significantly more extreme in their 
attitudes toward CAI than the remaining students in the class. (If so, 
the generallzablllty of the affective findings would be limited due to 
^ the regression toward the mean.) On this measure, no significant difference 
was found between the field test sample and the remaining students. 

Theidata in the "Tables of Scores: Attitude Questionnaire" indicates that, 
in; Part 1, 12 students showed the same or an increase ia attitude score 
ERJCeen pretest and posttest, while 11 students showed a decrease. In Part 
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2^, only: 8: students showed a decrease. Thus, the affective objective was 
met V, since rat least the majority of the students did not show a more 
negative. attitude after having had the computer practice. 

Also: summarized in the "Tables of Scores: Attitude Questionnaire" is the 
time: it; took each student to complete the questionnaire. 



Response Capability of Program 

The: response capability of the program appeared to be good as is indicated 
by:*the:data In the "Tables of Scores: Response Capability of Program." 
OGitioffaf total of 1188 computer responses to a group of 23 students, 85 
percent '.of 'the responses vere categorized as good (6), 4 percent as bad 
(B) and. ll ^percent were in^;the category (M) , which includes computer responses 
tec misspelled answers y unanticipated answers, and so on. 

Thcitre.are no performance norms presently available to which thcise 
percentages can be compared. Nevertheless j» when compared to Kamp*s^^ 
results (66 percent good, 13 percent bad, and 21 percent unrecognized), 
this, computer program seems to be operating favorably. 



IHEIEIGHTATION PLANS 

A-.vellr^eslgned product can fail if the implementation is not executed 
properly* The implementation plans for this product took into consideration 
such: things as "atmosphere" in the installation in which the product 
vlillb'ec introduced in the future, availability of descriptive information 
-^''orrrefercnce manuals for the product, and means of product distribution. 
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Since this Instructional product Involved a computer , It Was considered 

Important to determine whether there would be a problem In the product's 

future Implementation because of negative attitudes toward computers. 

AAllterature search was made to find out whether other Investigators 

haveistudled this problem. An Instrument^'^ for detecting negative attitudes 

was: found and a way to Improve these attitudes was described. Ma this , 
20 

et; Sil.f have suggested that It may be possible to convert students 
tocCAIlas a method of Instruction If they are given relevant programs 
which do not allow them to make too many errors. All In all. It seemed 
tbisittthls product could be received more positively If 1) the students 
have been previously exposed to computers, and 2) they have sufficient 
prerequisite skills to minimize the number of errors they will make (assuming 
that '.the program Itself Is of high quality and has been shown to take 
responsibility for achieving its objectives) . Further implementation 
plans .in the area of negative attitudes were generated into a new grant 
proposal which aimed to develop and test another method for improving 
attitudes toward CAI<. 

A.-.u8er manual which describes how to use the computer terminal is included 
. In: the product. The manual provides typing practice exercises to help the 
student to famillirizc himself with the terminal keyboard and a "trouble 
sheet*!! to help him circumvent anticipated and unanticipated terminal-operation 
problems* (See "User Manual" In the Appendix.) The user manual and other 
documents were easily maintained and updated, since they were typed on a 
computer . terminal using the IBM/ATS System (an admlnstrative system designed 
fdrrease: in document manipulations)* 

ERJCtsrwere also made for distributing the product to other dental schools. 
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I t:VB8 recognized that widespread distribution of the product would be 
dependent upon at least two major factors: 

1) . acceptance by other pedodontlc and orthodontic departtnents of the space 

management principles used In the product » and 

2) ; general barriers to program exchange. 

To: account for the first » the 8ubject--matter specialist tried to avoid 
controversial principles. He tried to discern areas of disagreement and 
make: the students aware of them. Furthermore, the detailed specifications 
of: behavioral objectives and the task analysis v;ere designed to be helpful 
In:. communicating to other Instructors in this area. 

Concerning the second factor » Denk^ has defined at least 16 barriers to 
program exchange. He classifies the barriers into three major categories: 
1) communication problems in exchanging programs 2) difficulties in supporting 
and maintaining the programs/ and 3) difficulties with teacher trailning. He 
proposes as a partial solution to communication problems, the creatzlon of 
a central agency whose purpose would be to publish a catalogue of curriculum 
materials. Denk believes that successful exchange will produce support 
which In' turn will provide the basis for faculty training. 

Of: the -16 barriers, five seemed to be of more immediate concern to the 
successful Implementation of this product. The first three relate to the 
publishing of information about the product. Since there is not as yet a 
central. agency, descriptions of the product were sent to various indexes 
andcinfdrmatlon services, such as ENTELEK^^ and the Rochester Clearinghouse 
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for .Self-Instructional Materials for Health Care Facilities. To more 
directly re£ich the dental teachers who might be interested in the 
subject-matter of the product , descriptions were also sent to all dental 
schools in the United States. Furthermore, a condensed report describing 
this product development was submitted for publication. 

Tfie fourth barrier relates to a lack of documentation of many ;drograms. 
The -present report is expected to provide a partial solution to this 
barrier. Also, the computer program its^elf was internally documented. 

Concerning the fifth barrier— lack of computer support— it should be 
understood that the product in its present form can be distributed only 
tocthose dental schools that have access to computer support which can 
accommodate the TllXfl author language and typewriter terminals. 

DISCUSSION 

The development of this product required a teamwork approach. 
instructional/computer programmer and the subject-matter specialist 
occasionally faced problems that stemmed from working In a team. They 
sometimes found themselves unable to progress to a next dtep because they 
were waiting for certain information that only the other member of the 
team: could provide* This in part is the main reason that the project 
period extended 10 months beyond the initially proposed 12'-month period. 
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Other problems o£ working In a team seemed not to be as difficult to 

overcome. Communication between the respective home bases of Los Angeles 

and San Francisco was effected through tie^line phone calls » occasional 

visits (4 or 5) , and mail. As brought out earlier in this report , several 

different methods were used for promoting understanding in communication^ 

25 

such as flow charts and cross-reference tables. Prior experience by 
the instructional/computer programmer in team development of instructional 
products seemed to prove useful in overcoming any serious barriers 
to making communications more easily understood. 

r 

The task analysis and the list of behavioral objectives proved to be 
useful not only as aids in the product development , but also as means 
for communication between the Instructors from the Los Angeles and 
San Francisco campuses. To introduce and describe this product quickly, 
the list of objectives and the task analysis were often used. The 
Instructors seemed to have no trouble comprehending the extent of the 
product* since the objectives were behavlorally stated and in a 
hierarchy* 

The general attitude of the orthodontic and pedodontlc instrucUors 
during the development of this product was favorable. On many occasions 
vhen they were talking to the subject-matter specialist or the 
ins true tional/cotisputer programmer « they expressed enthusiasm in using 
the product itself or at least the method of instructior^ in their classes. 

The students* attitudes were for the most part favorable during the 
development of the product. It was pleasing to find this to be true. 
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especially since dental students are usually highly pressured and yet 
many, agreed to participate in this project. Below are a few of the comments 
andisoggestlons made by the students, either verbally or in writing: 

l*. *'i:would like to see the objectives e>q>anded to include practice in 
*how to treaty* rather than limiting the exercise to Vhat needs to 
be .treated*." 

2« . "Ilwould like to have more cases on which to practice." 
3« . "Ilwould be more comfortable doing only one case per session , rather 
than two." 

4«. "New approaches confuse me; certain prejudices from my training make 

lt:hard for ma to learn new approaches." 
51* "M/. background in orthodontics is weak, since there are no clinical 

requlxementn in it; I m^ust spend most o£ my time satisfying tbose 

subjects which do have requirements." 
6.. ''Because all the cases were so similar, I became bored." 
7. . "I would like to have a follow-up session with an Instructor to help 

sie: clear up some points which aire still confusing to me." 

Nevertheless, it is suggested that future product development plans 
Include means by which students be required to participate as part 
of 'a course Y rather than asking them to use their free time. It probably 
would-be a more appropriate and realistic experience for the student if 
this product were to replace^ for example, some (but not all) of the 
time. he spent in his seminars. A3.so^ perhaps under these clsrcumstances ^ 
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the more negative attitudes may have been eliminated, since the students 
may not have felt that this was an extra-curricular project that was 
further burdening their already overburdened schedules. 

During the computer practice sessions, some students had questions about 
the dental subject matter which were not answered by or which were 
propagated by the computer responses. It is thus suggested that this 
type of practlc:e be best combined with one or two follow-up seminars. 
Several students, when asked whether this combination would be suitable 
for them, suggested that it would be even better than their normal 
seminars, because they would have a chance to think through and 
becquerled about the cases on a one-to-one basis (by the computer) 
beforehand* They also felt that it would save time for both the 
Instructors and them^ especially because they would not have to meet 
formally as a class so often. 

The six patient cases in the product were chosen primarily on the 
basis of eqtial difficulty. They were then randomly assigned to pretest, 
practice y and posttest. Perhaps In the future. It would be advisable 
to follow this procedure for pretest and posttest, but for practice. 
It imlght be better to choose the cases on the basis of teaching value. 
This would probably make it easier to build into the program effective 
remedial instruction* On occasion in the present program, references to 
other cases had to be used, as for eTsample^ In discussing asymmetry 
inrthe arches. 
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Vlhen designing the development of this product » consideration was 
given to the variables of contamination and pretest sensitization* 
Little could be done to control £or contamination, short of making 
the field test period as brief as possible and asking the students 
not to discuss or study this material until after the posttest. 
Pretest sensitization was decided not to be applicable to this situation, 
since the pretest is Itself a part of the product; that 13? it is 
acceptable if learning results from the pretest* 

CCXNCLUSION 

This product vas designed to offer a simulation of the clinic situation, 
a dynamic interaction between student, instructor, and patient* 
Hopefully, this type of practice will better prepare the student 
for his clinic experiences* Furthermore, sitch a product may be able 
to help alleviate the dental teacher shortage* Though development may 
be Initially time-consuming and expensive, it is hoped that through 
some sort of *'boot->0trapplng" process, time can be made available 
Initially for product developments so that, later, time can be freed 
for the Instructor to tend to tasks which only he can handle* 



In the future the bulk of the work Involved with systematic product 
developments^ especially in the area of CAI (sitice it requires knowledge 
of corq>uter technology), might best be accomplished by working together 
with instructional product development centers*^ Regional product 
development laboratories have been established by the federal government 
so that a coordinated attack on specific teaching problems can be 
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made. These products are developed with the Intent that th^ will 
be useful at many Institutions and can be generated without wasteful 
redundancy. 



This regional approach could be beneficial to dental education. Dentistry 
has already exhibited comiDon regional Interests as, for example » in regional 
and national cooperation in dental licensure examinations. Many aspects of 
dental subject-matter are constantly changing and are controversial^ and 
thtis would not be appropriate for Inclusion in expensive » regional efforts 
in product developments. However » there is a certain basic core of information 
that would remain fairly stable during a product's life-span to 
offset developmental costs. 

It has been shown that this CAT product is a successful program — that 
students with the prerequisite skills who completed the product were able to 
achieve the objectives. Whether or not there are other instructional 
Biethods that can accomplish the same thing more economically is a question 
to which this project was not directed. The aim was to show that this 
type of product can be helpful to dental education. Hard data from student 
performance has verified the product's usefulness. 

SUMMARY 



The goal of this project was to systematically develop and field test 

CAI 2>rogram which would provide practice for dental students in 
diagnosis. The procedure that was used to develop the product is stnmnarized 
lit a flow chart in the Appendix. (See "Product Development Flow Chart".) 
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The results of the field test were favorable. The cognitive and affective 
objectives were achieved by the students who completed the field test. 
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ATTlTUDf: QUESTI OflNAI RR; FORM A 

S"tiident Mamfi : 
Date: 

Tlrne Started: . 
iMSTRUCTIOfKS* 

To help us ovaluatn and revise this dla.frnnsttc oractirtp, we 
would like to know how you feel about this teaching r^ethod 
(Computer-Assisted Instruction) and this subject natter 
(dta^^nosis of space rrianap:enent ) . When you i nd i ca te . your 
feelings about a statement, try to keep in m«nd the 
diistinctton hetv/een teach; n.f^ rrthod and subject matter; that 
isv your fre1inp;s about one should not influence your 
feelings about the other. To help you keep th??. distinction 
in mind/ the statements have been f^rouped in tv;o parts--part 
r. covers teachin.o; method and part 2 covers subject natter* 
Please do not hesitate to put down exactly hov/ you feel 
about each item.. If you wish to clarify or explain reasons 
for any of "your responses, please do so on the back of the 
last. page.. Your opinions will be strictly confidential. 

niR'CLF/ the'respomsf: that most nearly rfpPvEsfmtf; ynun 

RE'ACTIOf! in EACH OF THE STATEMEriTS BELOW. RESPOND ACCORDING 
to: YOUR FIRST IMPRESSIONS. 

PART 1 TEACHIMG-METMOD STATE^1E^»TS 



1. I7hile taking Computer-Assisted Instruction 
challenged to do my best work. 

St rongl y s trongl y 

disagree disagree uncertain agree a^ree 



I will feel 



2. 1 win be concerned that 1 might not be un^^ers tand? np:. 
the mater i a1 , 

strong 1 y st rongi y 

disagree disagree uncertain agree agree 



3\ I vn 1 1 not be concerned when I mi ss a question because 
no onevvill be watching me anyway. 



strongly strongly 
disagree disagree uncertain agree agree 
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k. V/hMe tnklnp; Computer- Ass I sted Instruction I will fer^l 
isolated and alone. 

all of most of sone of only never 
the time the tin^e tfie tire occasionally 



S\ I will feel uncertain as to my perf orniance , j fjr the 
pro?;ranned course relative to the perfornance df^!>o^flhers . 

all of* most of some of only ne^^'er 
the time the time the tir.e occasionally 



6.. I v/ill find myself just tryinp, to get through the 
mater I ar rather than trying, to learn. 

all of most of some of only never 
the time the time tlie time occasionally 



7\. I will know wfiettier my answer is correct or not before I 
am told. . 

quite* very 

often often occasionally seldom seldom 



8'. I will (probably) guess at the answers to questions. 

quite very 
often often occasionally seldom. seHom 

9* In a situation where I am trying: to learn something/ It 
:s important to me to know v;here I stand in relation to 
others. 

strongly strongly 
disagf'f^^ disagree uncertain agree agree 



ID. As a result of studying some material by Computer- 
Assisted Instruction/ I v/ill be interested in trying to find 
out more about the subject matter. 

strongly strongly 
disagree disagree uncertain agree agree 
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11* I will be moro Involved In runninj^ the ncchine than in 
undnrs tandi ns the material. 

all of most of some of only never 
the time the time the time occasionally 



12. I feel I could v/ork at my ov/n pace with Pomputer- 
Assisted Instruction. 

stronf^l y s tronip;! y 

disa.'jree disa,?:ree uncertain agree ap;ree 



13, .Computer-Assisted Instruction will make the learning; too 
mechanical. 

stronfj y s tronr.l y 

disagree disagree uncertain agree agree 



Ik. I v/i 1 1 feel as if I had a private tutor while on 
Computer-Ass i sted I ns true t i on . 

strongly strongly 
disagree disagree uncertain agree agree 



15. I will be av/are of efforts to suit the material 
specifically to me* 

strongl y s trongl y 

disagree disagree uncertain agree agree 



16* I will find It difficult to concentrate on the course 
material because of the hardv/are. 

all 0*^^ most of some of only never 
the time the time the time occasionally 



17* Ones t ions v/i 1 1 he asked which I feel will not be 
relevant to the material presented. 

all of most of some of only never 
the time the time the time occasionally 



18. Computer-Assisted Instruction is an inv^fficient use of 
the student's time. 

strongly strongly 
disagree disagree uncertain agree agree 
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1*9*. l/hilo on conpu tor-Ass i ste^l Instruction I expoct to 
encounter fi^echanical pal f unct i nns . 

very very 
often often occasionally seldon selHom 



20.. Computnr-Ass I s tod Instruction v/tll make it possible for 
me to learn quickly. 

s trongl y s tronp;! y 

disagree disagree uncertain a;;ree anree 



21.. I v/ill feel frustrated by the Cop-jpu ter-Ass i sted 
Instruction situation. 

strongly stron^^ly 

disagree disagree uncertain agree agree 



22. Tfie Computer-Assisted Instruction approach is 
i nf 1 exi hi v^. 

strongly strongly 

disagree disagree uncertain aeree agree 



23. Even otherwise interesting r'aterial would He boring v/hen 
presented by Computer-Assisted Instruction. 

strongly strongly 
disagree disagree uncertain agree agree 



2h. In view of the effort I v/ill put into it, I would be 
satisfied v/ith v/hat I v/ill learn while taking Conputer- 
Ass i s ted \ nstruction. 

strongly ^ strongly 

disagree disagree uncertain agree agree 

25. In view of the amount I v/ill learn, I would say^ 
Corrputer-Assi s ted Instruction is superior to traditional 
instruction. 

strongly strongly 
disagree disc>gree uncertain agree agree 
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26. I would prefer takin^^ a course hy ronputer-Ass i stert 
Instruction than by traditional Instruction. 

stronfcl y strong:! y 

disagree disagree uncertain acree agree 



27. I an not in favor of Corputer- Ass I sted Instruction 
because it Is Just another step toward de-personal i xed 
instruct I on. 

strongly stronpily 
dlsnr:ree disa.^^ree uncertain a<^ree a^^ree 



28. Conputer-AssI s ted Instruction v/ill be too fastr 

strongl y stron<^l y 

disagree dlsaf^ree uncertain a;!:rep agree 



.2!3. Typin;^ experience v/ill be necessary In order to perform 
easily on Computer-Assisted Instruction. 

stronfil y stronf^l y 

disagree disagree uncertain agree agree 



30. Computer-Assisted Instruction v/Ill be boring. 

stronsly strongly 
disagree disagree uncertain agree agree 



31. Regardless of how 1 feel about thif, subject natter 
(diagnosis of space nanagenent), I wl H ^eel good about this 
teaching method (Computer-Assisted Instruction). 

strongly strongly 
disagree disagree uncertain agree agree 



32. 1 v/ill like bein<T able to practice diagnosis of space 
di screpanci f^s v/I th Computer-/'^ ss I sted I ns t riict I on . 

strongly strongly 
disagree disagree uncertain agree agree 



33. I v/ouH 1 i l:e to be a'hle to practice diagnosis of other 
dental problems vn th Computer-Assisted Instruction. 

strongl y 
uncertal n agree agree 



strongly 

dl isagree di sagree 
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3*U. \7hen my diagnosis is incorrnct/ I f<^el that the 
Cbnputer-AssI steH Instruction v/il 1 help mo to correct the 
diar^nosi s. 

stron^^ly stron<r1y 
disagree disagree uncertain agree arree 



SB. I will /eel better-prepared to diagnose a casr» fn the 
clinic after havlnf^ had diagnostic practice v/Ith Ponputer 
Ass i s ted I nstruct Ion, 

strongly strongly 
disagree disagree uncertain agree agree 



3'6. Allowing the student to make free-form responses rather 
than multiple-choice responses will make the diagnostic 
practice more realistic. 

strong! y strong! y 

disagree disagree uncertain agree agree 



PART 2 SUB.JECT-r-ATTER STATEMENTS 



I.. Regardless of how I v/ill feel ahout this teaching method 
(Computer-Assisted Instruction), ! feel go(;d ahout this 
subj^ect natter (diagnosis of space nanageppnt). 

s trongl y s trongl y 

disagree r^'isaRree uncertain agree apiree 



2. I believe that the prop^.r 
discrepancies is important to 

strongl y 

disagree disagree uncertain 



diagnosis of space 

the patient's dental health. 

s tronpil y 
agree agree 



J. I feel that practicing diagnosis of space discrepancies 
before entering the clinic is a waste of tine. 

strongl y strongly 
disagree disagree uncertain agree agree 
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h. I wJll be internstnd In trying to find out noro aHotit 
the diagnosis of space dl scropanci os after th?s pronran. 

strongly strongly 
disagree disasree uncertain agr^^e a^ree 



5. The current theories in the diagnosis of sf>ace 
discrepancies have practical value. 

stronsly strongly 
disa«;ree disagree uncertain a^^ree agree 



6. There are too many needless formalities in the procedu 
for diagnosis of space discrepancies, 

strongly strongly 
disagree disagree uncertain agree agree 



7. I think that the application of cephalometrlc data is 
valuable to everyday practice. 

strongly strongly 
disagree disagree uncertain ^agree agree 



8. I believe the general practitioner doesn't need to use 
cephalonetr i c data to adequately diagnose the treatment 
needs of his children's practice. 

strongly strongly 
disagree disagree uncertain agree agree 



9. The general practitioner sftould refer both minor and 
major corrective orthodontic problems to the specialist. 

strongly strongly 
disagree disagree uncertain agree agrpe 



10^ Tlie general practitioner should treat incipient 
malocclusions of all tynes in his practice. 

strongly strongly 
disagree disagree uncertain agree arree 
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II.. I belif:Vi=* the general practitioner can trpat many mfnor 
orthoriontic problcnn. 

stron*^! y s t rone 1 y 

(tisa.'^roo fJisasrre uncc^rtalr apref* apjren 



12. Corplote anw thorough dinrnosls for minor nalocclusJons 
ta^'PS too much tir^e. 

stronprly f>tronp:ly 
disa^^ree dJsagroe uncertain a«^ree arjree 



13. I woulfl expect to devote all of my practice to 
res tor at i ve Drocedure.s . 

stront^l y s tronfil y 

disa^^ree disagree uncertain agree ap.ree 



Ik» I believe that the future of dental health requires that 
I devote considerable tine to prevention techniques for my 
patients. 

stronsl y s trongl y 

disagree disagree uncertain agree a.^ree 



15. I can diap:nose minor malocclusion v/ithout diagnostic 
aids. 

stron^^ly s tron^^l y 

disagree disagree uncertain agree a<^ree 



16. I feel that the mi xpd-den t i t i on analysis should be a 
routine part of a diagnostic work-un for children betvpen 
the a^es of 6 through 12 years. 

stronj^ly stronrly 
disagree dlsaj^ree uncertain agree agree 

17. V/hen space has been lost in the mixed-dentition period. 
It will generally he necessary to extract perranent bicuspid 
tee th. 

strongly strongly 
di sai^ree disa^.^ree uncertain agree agree 
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18. Throijf^h carnful examinntion of nVjf^ i 1 ab 1 p arch Ippprth, 
cephalonetr 1 c data ant^ an apprais<nl of tooth positions, I 
should be p,h]e to rrasonably r?f*torrine the noeds for 
treatment in the nl xod-dent i t ion period. 

strongly stron;!:ly 
disagree disagree uncertain agree a^ree 



19. It isn't necessary to v/orry about perranent tooth 
malocclusion v/hile the child still has deciduous teeth. 

strongly stronr:ly 
disagree disagree uncertain agree agree 



20. I v/I 1 1 probably not get Involved in the troatnent of 
minor malocclusion problems in children because it takes too 
long and Isn't profitable. 

strongly stron,e:ly 
disagree disagree uncertain agree agree 



Time Completed: 
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ATTITUDF nWEnTIOf'MAI R[^: FORM R 

Sturinnt ?!finp: 



Date: 

Tine Started: 

To help us PvnUiate and revise this dfap;nostlc practice/ v/r 
would like to knov/ hov/ you feel about this teach Ipk method 
( Copputer-Ass I s ted Instruction) and this subject matter 
(dla/^nosis of space manof^erent ) . \/hen you indicate your 
feelin;=:s al)Out a statement, try to keep In mind the 
distinction betv/oen teachlnr; method and subject natter; that 
lis, your feelin<^s about one should not Influence your 
feelinpis about the other. To help you keep this distinction 
• h mind, the statements have been grouped in tv/o parts--part 
1* covers teachin^^ method and part 2 covers subjpct matter. 
Please do not hesitate to put dov/n exactly hov/ you feel 
about each Item. If you \/Isfi to clarify or explain reasons 
for any of your responses, please do so on the back of the 
Vast pa.^e.. Your opinions will be strictly confidential. 

CIRCLH THR PvRSPOft<;F THAT ?*OST MRA'^.LY RFPRFJ^FnTf^ Ynt»T 
REACTIor* TO FACH OF THF f?TATE*',FNTS RFLnW. RESPOND ACCORDING 
TO. FIRST IMPRESSIONS. 

PARTI TEACHIPG-METHOr STATEMENTS 



1. V/hile taking Tompu ter-Ass i s ted Instruction I felt 
challenf.ed to do my best work. 

strongly stronf^ly 
disagree disagree uncertain agree agree 



2. I was concerned 
ma teri al • 

strong! y 

di sagree di sagree 



that I might not 



uncertain agree 



be understanding the 

strongly 
agree 



3. 1 v/as not concerned v/hen I missed a question because no 
one was v/atching me anyv/ay. 

strongly strongly 

disagree disagree uncertain agree agree 



k. l/hile tciklnr. Corr.pu ter-Ass f s terf Instruction I frit 
isolated and alone. 

all of most of some of only npver 
the tine the time the tire occasionally 



5» I felt uricertain as to ny performance in the prop,rammec! 
course relative to the performance of others. 

all of most of some of only never 
the time the tire the time occasionally 

fi. I found myself just trying to get through the material 
rather than trying to learn. 

all of most of some of only n^ver 
the time the tire the time occasionaHy 

7. I knev/ whetlier my ansv/er was correct or not before I was 
told. 

qu I te very 
often often occasionally seldom seldom 



8« I guessed at the answers to questions. 

qui te very 
often often occasionally seldom, seldom 



9. In a situation where ! am trying to learn something/ It 
IS important to me to know where I stand relative to others. 

strongly strong! y 

disagree disagree uncertain agree agree 



If). As a result of having studied some material by ronputer- 
Asslsted Instruction, I an Interested in trying to find out 
more about the subject matter. 

strongly strongly 
disagree (iisagree uncertain agree agree 



11. 1 was more invo'^ved in running the machine than in 
^ understanding the material. 

all of most of sore of only never 
the time the time the time occasionally 
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12*. 1 felt I could v/ork at my own pnce v/1 th rompiitor- 
Assisted Instruction. 

stronf^l y strongly 
disacree disagree uncertain a.f^roft agree 



13\ . Corpu ter-Assi sted Instruction nakes the learning too 
rnechani cal . 

s trongl y s tron.p;ly 

disa/^ree disagree uncertain af^ree asree 



12*.. I felt as if I had a private tutor while on Conputer- 
Assisted Instruction* 

stronjf^l y stron;^] y 

disagree disa^^ree uncertain agree a^ree 



15^. \ was av/are of efforts to suit the material specifically 
to ne, 

strongly stronjR;ly 

di'saF:ree dlsap;ree uncertain a^^ree agree 



IB. I found It difficult to concentrate on the course 
material because of the hardv/are. 

all of most of sore of only never 
the tirr.e the tine the tine occasionally 



17. Questions were asked which I felt were not relevant to 

the material presented. 

all of most of some of only never 

the tine the tine the tine occasionally 



18. Computer-Assisted Instrvictlon is an inefficient use of 
the student's time. 

strongly strongly 
disagree disagree uncertain agree agree 



19. l/hile on computer-Assisted Instruction I encountered 
mechanical malfunctions. 

very 

often occasionally seldom seldon 
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20. Computer-Assisted Instruction made It possible for me to 
learn quickly. 

strongl y s tronr,! y 

dlscsreo disacroe uncertain e^roe agree 



21. I felt frustrated by the Computer-Assisted Instruction 
situation. 

strongly stronp;ly 
disar,roe disagree uncertain ap:ree agree 



22. The Computer-Assisted Instruction approach Is 
inflexible. 

stronjr^ly stron^^ly 

disaj5:ree disa^^ree uncertain agree agree 



23*. Even othervnse interostlnp; 
presented by Computer-Assisted 

strong 1 y 

disagree disagree uncertain 



material v/ould he hortnp; vrhen 
I nstruct ion, 

stronpjly 
ap;ree ajc^ree 



2if. In view of the effort I put into it, 1 v/as satisfied 
with \/hat I learned while ta^.inf; Computer-Assisted 
I nstruct ion. 

strongly stron^^ly 
disagree disagree uncertain agree agree 



25* In view of the amount I learned, I would say Computer- 
Assisted Instruction is superior to traditional instruction. 

strongl y s trongly 

disagree disagree uncertain agree agree 



26. V/i th a course such as I too'r: by Computer-Assisted 
Instruction I v/ould prefer Computer-Assisted Instruction to 
tradi tional instruction* 

strongly strongly 
disagree disagree uncertain agree agree 



ERIC 



-47- 



271 \ am not in favor of Corrpiiter-Ass I s ted Instruction 
because it Is just another step tov/ard do-persona 1 5 zpd 
i ns truct ion. 

stronKl y s tronrrl y 

disagree disagree uncertain ap:ree ap;ree 



28. Computer-Assisted Instruction is too fast. 

strongly stron/^cly 
disagree dlsa.^jree uncertain af^ree agree 



29, Typing experience is necessary In order to perform 
easily on Computer-Assisted Instruction. 

s trongl y s trongi y 

disagree disagree uncertain agree agree 



30. Computer-Assisted Instruction Is boring, 

strongly strongly 
disagree disagree uncertain agree agree 



31* Regardless of how I feel about this subject matter 
(diagnosis of space nanagenent)/ I feel good about this 
teaching method (Computer-Assisted Instruction), 

strongly strongly 
disagree disagree uncertain agree agree 



32* J liked being able to practice diagnosis of space 
discrepancies v/i th Computer-Assisted Instruction. 

strongly strongly 
disagree disagree uncertain agree agree 



33* I would like to be able to practice diagnosis of oth 
dental probl ems wi th Computer- Ass Isted Instriiction, 



strongly * strongly 
disagree disagree uncertain agree agree 
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V/hen my dIap:nosis v/as Incorrect/ I folt that the 
Computer-Ass i sterl Instruction helper! me to correct the 
d I agnos i s. 

stronf^ly stronp:ly 
disagree disagree uncertain a^ree a^ree 



35. I feel better-prepared to diagnose a case in the clinic 
after having had dia/^nostic practice v/i th Computer- Ass i s ted 
Instruction. 

stronpl y stron;^! y 

disagree disagree uncertain agree agree 



36. Allowing the student to make free-forn responses rather 
than multiple-choice responses made the diagnostic practice 
more real i s t i c, 

strongly strongly 
disagree disagree uncertain agree agree 



PART 2 SUBJECT-MATTER STATEMEMTS 



1. Regardless of how ! feel about this teaching method 
(Computer-Assisted Instruction)/ I feel good about this 
subject matter (diagnosis of space management). 

strongly strongly 
disagree disagree uncertain agree agree 



2# I believe that the proper diagnosis of space 
discrepancies is important to the patient's dental health. 

strongly strongly 
disagree disagre*^ uncertain agree agree 



5. I feel that practicing cHagnosis of space discrepancies 
before entering the clinic is a waste of time. 

strongly strongly 
disagree disagree uncertain agree agree 
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k.. I an internstecl In trying to find out more about the 
diagnosis of space d i scropanci es after this program. 

stronsl y s tronpl y 

Hisasrce disaf^rce uncertain agree asree 



5. The current theories in the diap;nosis of space 
discrepancies liave practical value. 

stronsl y s tron.^1 y 

disa.^ree disa/^ree uncertain a.?:ree a.p:ree 



n*. There are too nany needless formalities in the procedure 
for diagnosis of space discrepancies. 

stron/^ly stronp:ly 
disagree disap;ree uncertain a.^jree apiree 



7*. I think that the application of cepha lonetr i c data is 
valuable to everyday practice. 

strongly stronf?;ly 
disagree disagree uncertain agree agree 



I believe the general pract i 1 1 ot-^er doesn't need to use 
cephalor:et r i c data to adequately diagnosis the treatnent 
needs or his children's practice. 

strong! y strongl y 

disagree disagree uncertain agree agree 



9. The general practitioner should refer both ninor and 
major corrective orthodontic problems to the specialist, 

strongl y strongl y 

disagree disagree uncertain arree agree 



10. The general practitioner should treat incipient 
malocclusions of all types in his practice. 

strongl y strongl y 

disagree disagree uncertain agree agree 
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il. I !>elieve thf> <^eneral prfict 1 1 1 oner c<>n treat rnny rnipor 
or thodont i c prohl ens . 

St ron;^l y s t ron.r^: i y 

disagree disa;^rre uncertain ariree a<;rce 



12. Complete anc! thoroup;h diagnosis for minor malocclusions 
takes too mucd tire. 

s fcronp;! y strong;! y 

disa/^reo disagree uncertain ajjree ar;ree 



13. I v/ould expect to devote all of my practice to 
restorative procedures. 

s tronsl y s t ronp:l y 

disagree disagree uncertain a^ree ap:ree 



l^f, 1 believe that the future of dental health mquirrs that 
I devote considerable tine to prevention techniques for my 
pat lents. 

strongly stronpily 
disagree disar^ree uncertain a5!:ree agree 



15. 1 can diagnose minor malocclusion without diagnostic 
aids* 

strongl y s trongl y 

disagree disagree uncertain agree agree 



16. I feel that the ni xed-dent i t ion analysis should be a 
routine part of a diagnostic work-up for children hetv/een 
the ages of fi through 12 years. 

strongl y strongl y 

disagree disagree uncertain agree agree 



17. V/hen space has been lost in the mixed-dentition period^ 
tt v/i n generally be necessary to extract permanent bicuspid 
teeth. 

strongly strongly 
disagree disagree uncertain agree agree 
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lo. Throush caroful oxaminntion of av.ailahle arch len.f^th, 
cepha lonotr 1 c flata and an appraisal of tooth ponitinns, 1 
shoulrj be able to reasonably doternine tho nr^ods for 
trnatnont In the ni xed-den t i t f on period. 

strongly strongly 
disagree disagree uncertain agree agree 



19. It Isn't necessary to v/orry about p'ernanent tooth 
nalocclusion v/lule tUe child stJll has drciduous tf*eth. 

strongly strongly 
disagree disagr(=^e uncertain agree agree 



20. I v/H 1 probably not get involved in the treatnent of 
minor nalocclusion problens in children because it ta^es too 
long and isn't profitable. 

strongly strongly 
disagree disagree uncertain agree agree 



Tine Completed: 
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COQIITIVE OBJECTIVES 



In this list of objectives, a lexicographic nuniberlng system Is used 
tc show how each of the objectives are related. A lexicographic system 
numbers Items In a hierarchy to Indicate the subordinate and coordinate 
relations of the Items; for example, an Item numbered "1.3.1" Is subordinate 
to Item "1.3" but on the same level as Item "1.3.2". The target and enrcute 
objectives are labeled In parentheses after the lexicographic numbers; 
unlabeled objectives are prerequisite objectives. 

0. (target) Without cues the student will be able to request three particular 
diagnostic aids (the cephalometrlc, model and mlxed-*dentltlon analyses) 
and Interpret the data from these aids to determine whether arch length Is 
adequate In the given patient cases. 

0. 0 (enroute) The student will recognize the contribution of data obtained 
from each analysis to a diagnosis of space discrepancy, and he will recognize 
that any one analysis alone Is Inadequate. 

1. (enroute) The student will be able to Interpret the cephalometrlc analysis 
to determine the relation of the findings to arch length. 

!•! Given examples of head films, the student will be able to label them as 
"Class 1", "Class 2", or "Class 3". 

1.1.1 Given examples of various lateral cephalometrlc data, the student will 
demonstrate the ability to compare each with appropriate standard norm 
values and will be able to label the data as "Class 1", "Class 2", or "Class 
3". 

1.1. 1*1 Given an accurate tracing of the standard bone skull outline obtained 
from a lateral-oriented cephalometrlc radiograph, the student will be able 
to demonstrate that he can Identify a standard set of cephalometrlc planes 
and measure the angular relations produced. 
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l.l.l.l.l Given a lateral-oTlentcd cephalometrlc radiography the student 
will be able to identify bony landmarks. 

l.l.l.l.Kl Given a lateral-oriented cephalometric radiography the student 
will be able to trace standard boney outlines ^ 

1«2 (enroute) The student will be able to determine that labio-lingual 
incisor position, as viewed from a cephalometric film» can affect arch length. 

1»2.1 Given cephalometric films showing examples of incisor tooth postion, 
the student will be able to label each as "acceptable'' or "unacceptable". 

1.2.1.1 Given examples of head films, the student will be able to identify 
the relation of the anterior teeth. 

liZ.l.l.l Given lateral cephalometric projections showing varieties of 
maxillary and mandibular incisor angulations, the student will be able to 
measure the interincisive angular relation of each. 

1.2.1.1.1.1 Given a laterax-oriented cephalometric radiograph, the student 
will be able to identify dental landmarks. 

1.2.1.1.1.1.1 Given a lateral-oriented cephalometric radiograph, the student 
will be able to trace standard boney outlines. 

1<;2.I.1.2 Given a cephalometric tracing, the student will be able to identify 
and measure the labio-lingual position of the incisors relative to the 
basal bone. 

1»2.1.1.2.1 Given a lateral-oriented cephalometric radiograph, th\^ student 
will be able to identify dental landmarks. 

1»2. 1.1. 2,1.1 Given a lateral-oriented cephalometric radiograph, the student 
will be able to trace standard boney outlines. 

2 > (enroute) The student will be able to interpret the model analysis to 
determine the relation of the findings to arch length. 

2*1 (enroute) Given examples of adequate arch length and inadequate arch 
length due to tooth migration, the student will be able to determine the 
difference between each. 
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Z..1:. II Given a set of dental casts^ the stujdent will be able 
ta write a gross description of the state of occlusion. Mis 
description should include the following factors: 
differences, between right and left sideS/ molar position/ 
and cuspid position. 

2l«.I.I1, 11 Given-^ examples (models^ photos^ or drawings) showing 
dlff^erent/ or similar/ molar and cuspid relations in antero- 
pos:terior position from a buccal view/ the student will be 
afaile: to discriminate the difference/ or similarity/ in each 
e:xample« 

2^.1.1.. r^i: Given examples of dental patterns/ the student 
will be able to label them according to Angle's 
cdassificatlon as "Class 1"^ "Class 2"/ "Class 3"/ or cusp- 

2I*.11,X.1*^2" Given examples of normal bucco-1 i ngual occlusal 
relot ions and differing varieties of buccal crossbiteS/ the 
s^dcnt. will be able to label each. 

22*i*l\.2. From dental photographs of children showing 
differing incisor relationships in occlusion/ the student 
will be able to label each as normal (desirable)/ open or 
cdosed: bJ te^ protrus i ve or retrusive/ and spaced or crowded. 

22*X.11.2:«i: Given photographs of children's occlusions 
displaying protrusive incisors (excessive overjet) and/or a 
alosed bite (excessive overbite)/ normal bite/ or an open 
bite (lack of overbite)/ the student will be able to label 
ea ch . 

3U.I^i:.2.1. 1 Given B set of dental castS/ the student will 
demonstrate that he can measure the overjet and overbite. 

Z.I^11*2..2- Given photographs of children's occlusions showing 
spaced or crowded incisorS/ the student will be able to 
label each« 

(enroute) Given examples of adequate arch length and 
Inadequate arch length due to tooth migration/ the student 
will be able to describe the differences. 

(enroute) Given a set of dental castS/ the student 
will be able to label the casts "asymmetrical" or 
"symmetrical" and state the reasons for each label. 

21^X.2^r^l- Given a set of dental castS/ the student will b<^ 
ahle to compare and describe the antero-pos ter i or position 
of ' ttre: mo I a r and cuspid teeth. 

2Z*.1U2.. T-^i:,!! The student will be able to discriminate between 
examples' of dental casts displaying symmetry and asymnietry 
li erorpos terior positions of antimere posterior teeth. 
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2:.X.2. 1. !• 1. 1 Given a set of dental casts^ the s^;udent will 
be: able to measure the antero-posterlor position of antimerc 
teeth in the dental arch using a double-pointed divider, 
points of reference on the skeletal midline/ and simple 
principles of geometry. 

2:.I1.2^1.1. 1. 1.1 Given a set of dental castS/ the student 
will be able to identify the median raphe, or mid palatine 
axiture in the maxilla; mark it on the cast from front to 
back; and transfer this skeletal midline to the mandibular 
cas.t^ 

Z.. 11.2. 1*2 (enroute) Given a set of dental casts showing a 
bucco-1 ingual asymmetry/ the student v;i 11 be able to 
discriminate v/hether the arch has collapsed or v/hother it 
has: expanded unilaterally or bilaterally. 

21.11.2.1.2.1 The student will be able to discriminate betv/een 
exarnples of dental casts showing poster ior ant imere teeth in 
s:ymmetrical bucco-1 ingual position from dental casts 
displaying asymmetry. 

Z.11.2:*1.2.1.1 Using a double-pointed divider on a set of 
dental castS/ the student will be able to measure antlnere 
tBeth in their buccal position as related to the skeletal 
mtdl i ne« 

21«r.2. 1.2. 1.1.1 Given a set of dental castS/ the student 
will be able to identify the median raphe/ or mid palatine 
svtture in the maxilla; mark it on the cast from front to 
brack; and transfer this skeletal midline to the mandibular 
cast* 

2\r. 2. 1.3 Given a set of dental castS/ the student will be 
able to identify the lateral position of the incisors 
relative to the skeletal midline. 

21*1.2. 1.3.1 Given a set of dental castS/ the student v;1 1 1 be 
able to identify the median raphe/ or mid palatine suture in 
the maxilla; mark it on the cast from front to back; and 
transfer this skeletal midline to the mandibular cast. 

21.1«2.1.3.2 Given cast examples/ drawings/ or photographs/ 
the student will be able to identify the maxillary and 
mandibular dental midlines individually and describe whether 
the. maxi 1 1 ary coincides with the mandibular. 

15c <enroute) The student will be able to interpret the mixed* 
dentition analysis to determine the relation of the findings 
toe arch length. 

3:.ll The s tudent will be able to compare the predicted size 
of^" the. unerupted canine and premolar teeth with the 
r'^'^^/ning space available in the arch length* 
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33.1"^ 1. Having detern^l ned inciscr needs In the length of the 
arch^, he can determine the incisor liability. 

3:.i:.i:*i: Given a set of dental casts^ the student will be 
abulie. to measure the Incisors to determine the Incisor needs 
Ifr the length of the arch. 

5^1U1^2 Given a set of dental casts containing permanent 
ImrJsors^ the student will be able to determine how much 
anterior space is required on each side of the skeletal 
midline for the central and lateral Incisors. 

3:»1U2: Given a table of probabilities (Mlchfgan-Moyers) and 
the. sum of ' the widths of incisor teeth, the student will be 
ablie to find the predicted size of unerupted canine and 
premolar teeth. 

33.IU2:.11 Given a set of dental casts, the student will be 
aixle to: measure the incisors to determine the Incisor needs 
In the length of the arch. 

33,IU2;2 Given a probability chart (MIchigan-Moyers) and the 
sunr of the widths of the four mandibular permanent incisors^ 
the: student will be able to predict the combined sizes of 
unerupted maxillary or mandibular cuspid and premolar teeth. 



-57- 



0 



X 

.«3 



1^ 

% 

in 
C 



4-1 
CO 



O 

O * 

BS P P 

«» «} o 

«l -H 

X c 

•1 «j M 

H *^ O 



a o 

O rH 

cd 

o o 

4J 



fi) 

n 
C 
o 

O 

u 

u 
o 

:j 
o 



o 



N 

CO «rf 
M CO 

o 

00 ,C 

c o 

1-1 4J 

u fd 

tH O 



9 

o * 

Q> E 
o • 

O r-l 

cd 

Cu 

4J 1-4 



o 

o (d 

« >^ 

GO U 

O C3 
O 
X 

0) iH 

c g 

Cd E 



o 

i-< 

to 
O 

d td 

GO t-4 
CJ t-4 

CO 

o o 



0) 0) %4 

X o c 

a ^ i4 
u 

1-f C 0) 

i-» rH 

c ^ 

1-f O i-< 

rH CO 



rH Cd 
O rH 

o 



u 
c 
cd 
cu 
a 
u 



> 

CO cd 



d 
o 

ex. o 

>H CO (0 

Cd 0) 
u ^ 



CO O 

Of3 E u 

B « 

rH ti- 
ed a> Cd CO 

cd CM 3 *fl 



in 



0) 
CO 
S3 



m 









0 








M 


« 




u 


0 


u 




Cd 


CO 


<d 




rH 


iH 


cu 






u 




m 


Cd 


a 




u 




iH 




0 








CO 




U 




iH 


iH 


Cd 




o 


^ rH 


p 










iH 


•0 


*o 






0) 


iH 


0 




O 




JH 




Cd 




.CU 


Cd 


cu 


Cd 


N— ' 




CO 


E 










CQ 






0) 


)H 


X 




pc: 




Cd 


Cd 




01 


B 






iH 




03 




G 


a> 


> 




5 


H 


isl 
















4-1 




U 




0 


Cd 




U 


M 








CU 


c 


to 


1 




0 






01 


G 


cd 


C 








Cd 




rH 


n 




0 


fj 




M 


4J 


CO 


4J 


Q) 




•H 




4J 


u 


G 


0) 




Cd 


a 




a. 


0 


•H 


:j 




cu 










CO 




cd 


0 



u 
o 
n 

G O 
C CM 
1-4 

B 

u o 
o o 



O 0) ^ 

g .H D 
E > O 

o a 
a> M G 
• P. 

CM O 

pC i-< 
+ 60 > 
^1-10 

e ^ 

MH cu 

o Id 

rH rH 
CO rH rH 
CO iH iH 
X *J 

Cd n 

G a 

G Cd 

*^ - 
c o 

1^ 

G ^ G 
> ^ cd 
G >H 
15 C! *J 
O G G 

S^- rH JH 



1 =^ 

C O 

O O 

a < o 

-U Q rH 

•o cd 

G 01 

G >%rH 

G H 3 

a o 

G • 

G cd 

>H .H pc: 

G rH ^ 



3 

O -H 

>4 CO 
CO 

o 



G 
G 
X 
G 



cn 



cu -H 



•rt G 

U 'O 
CU 

2 S 

G 

G E 

U *4H 



CO 

o 

C 
00 
G 
•rl 

G • 

O 

4J CO 
CO 

G O 
3 -G 

cr 

G O 



G 



c: 
Cd 



G 



G 

G O 
•O iH 

G «rl 
O G 

» *o 

6 G 
S X 
G -H 

n 6 

>4 G 

g § 

1H 

|H «M 

o ^ 
o 



G 
0> 
C 

o 

CO 
G 

IH 

u 

G 

6 
o 
u 



Cd 

c 
o 
c- 



f 

U G 

G «^ IH 

d in CO 

iH G iH 

G rH -O 
1-t rH 

6 iH G 
X 

G G GO 

rH E iH 

iH G 

G «n M 

G G G 

o M 

cu G 4J 

G rH 

G G 

G iH G 
4J pC t*H 

G > 

O ^ 3 
•rl C3 O 
•O M >k 

iH O 
• -G 
•O G 

t-H XJ ^ 

G G .C 
O 4J 

^ o 

G ^ 

« 

•rl JJ W 
J= O 
£h 

O • 

• G G 

G G rH 
iH iH 3 

U 

>^ G iH 

G G G G 
C V4 G C 
G CU s G 



CM 



G 
G 



CO 



G 

t-H 

.0 

iH 
•G 

G 
G 



G 
G 
•G 

G 

CO 



CO ^9 
G to 1^ 
O G 
GO* 

CU X <« 

n G ^ 

G C3 H 
•G G 
iH 

G • 

•G -G 

4J G G 

G G O 
rH G MH 

G 

G 1-t 
O 

G J2 
CU O 

^ to IH 

60 G 

iH G 
U ^ 
^ 4J G 
C U 
GOO 

.C 4J 

•O G 
G 

tH 4J 

G 

D« Sh 
E O 
o ^ 
G 



•O 

G 
G 



G 
n 
C 

o 

G 
G 
U 

Vz 
G 
«U 
13 



CO E 

iH 

cn 

G • 

rH O 

G <2> 

T 



G 

n G 
^ cu 

» >^ 
iH 4J 

X 

0) • 

G 

>^ G 
O U 
G 60 
G G 

G G 

U O 

O >^ 
G 

•rl MH 

'G KH 

G 

O • 

G G 

CU G 

n o 

rH 
O G 
G 

G 

G G 
^ 73 
4J 

G 

IH -iH 

G ^ 
G •U 
CU 

CUMH 
G O 

•G n 



a iH w ^ ^ 



G 
> UH 
G O 



G G 
O G 
> JO 



G 

U O 
G •G 
-C 

G 

G > 
G 

UH G 
rH 

G 

O 

G 

*W G 
H E 

G 

•G 4J 
iH 

G d 
iH 

U 

1-1 >^ 
4J O 

G G 

O G 

C CU 

00 G 

G M G 
iH O O 
W W 
i4 G 

)H 'G G 

IH 

G 

G G 
G pC 

CU u> 
G G 

G 

^ G 1-1 
G 

G rH .-H 
D rH G 
CTiH G 
G 4-^ MH 
)ni CO 

G 

O M O 



G 
-G 

O 

c 



00 



G 
G 



-59- 



1-^ 



C2 
O 

CU 

CO c-- 

CI ctf 

U P 

CI 01 

jo: U 

o 

CO 

CO , 



a 
cr 



: H- 

! » 
: W 

; CO . 

i *^ 

■ 55 

: Q 
1 ^* 

to 



o. 
CO c;) 



> ^ 

CO o 

o 







w 








< 




1 








^ M 




X 


< Q 






tO*H 






Pf.CO n?. 




M 


0). 




< >• 




►J 




0) 






a. 


a 






o 


H-W 


cr 


;s 


COH 


a>. 




O CO 












cao. 


n 










M W 




w 


o S 







in 



00 



CVS 



oo 



or 



ERIC 



-60- 

CROSS REFERENCE TABLE FOR COMPUTER RESPONSES 



CARD STUDENT ' S CARDS 

NUMBER ANSWER USED 

I : no or yes (000) 
2: no (001) 

3: yes (001) 

4- no (010) 

5; yes (010) 12,13,14 

6; no (Oil) 

7' yes (Oil) 

S no or yes (100) 

9 no (101) 

10 yes (101) 

II no or yes (110) 

12 maxillary 15,16 

13 mandibular 17,18,41 

14 both 

15 Incisors spaced 

16 catchall 

17 ' Incisors erowded 

18 incisors shifted 

19 no (111) 20,53,54,36 

20 class 1 21,52 

21 symmetrical 43,51,55 

22 yes 23,24,25,44 

23 Incisors shifted 26,45^42 

24 Incisors collapsed 23,25,44 

25 molars drifted 23,24,44 

26 model analysis 27,46 

27 cephalometrlc analysis 28,29 

28 catchall 29 

29 diastema 30,47 

30 model anal, or ceph. anal. 

31 yes (111) 19,38 

32 mlxed-dentltlon analysis 35,36 

33 model analysis 36,30 

34 cephalometrlc analysis 36,40 

35 no 36,33,34 

36 yes 19 

37 yes 32,33,34 

38 yes 37,32,33,34 

39 no 36,32,34 

40 no 32,33 

41 catchall 

42 cephalometrlc analysis 26 

43 . class I 48,50 

44 catchall 23 

45 mlxed-dentl^lon analysis 26,42 

46 mixed-dent. anal, or model anal. 27 

47 mlxed-dentltlon analysis 30 
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CROSS REFERENCE TABLE FOR CONFIRMATION QUESTIONS 



QUESTION CARDS 
ASKED USED 

What Angle classification of 20,53,54,56 
the molar relationship do the 
dental casts show? 



Does the model analysis show 21;52 

the upper and lower molars 

to be symmetrical or asymmetrical? 



Does the cephalometric data show 43.51,55 

a Class 1, Class 2, or Class 3 

relationship? 



Though the difference between 23,24,25,44 
right and left fisides is sl^ht, 
how do you account for 
difference? 



Ls sUght 



Which diagnostic aid helped you 26,45,42 
to determine that mesial drift 
had not occured? 

Which diagnostic aid did you use 27,46 
to determine that the mandibular 
incisors were in an acceptable 
lablo-lingual position relative 
to the basal bone? 



Where was the additional space or 28>29 
("f) 1 #9 mm in the maxillary arch? 

Which diagnostic aid Indicates 30,47 
you might possibly be able to 
retract these teeth without a 
problem resulting? 

Was the predicted size of the 57,58 
unerupted canine and premolar 
teeth less than the remaining 
space available in the "maxilla"? 

Does the mixed-dentition 22,49 

analysis show that the 

mandibular total arch length 

was adequate for the unerupted 

teeth? 
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niAGNOSIS TEST 

S'tudenf Name: 
Data : 

Time Started: 



IHSTRUCrinnS: Ffn in the answers to the followlnr; questions 
accordinc to your Interpretation of the diagnostic data 
provided. Please keep your answers confidential. 



I s there' a space discrepancy nov/? 



2r.. If** there i s a space discrepancy^ v/ould it have to 

be resolved throu;;h chanr>es In tooth position/ as opposed 
tO' eventual extraction of pernanent teeth? If nO/ 
expl ai n • . 



Z\ Accordlns to the cephalometr I c analysis^ 
classify the skeletal pattern. 



Accord1n,'3 to the cenha lome t r i c analysis^ does the 
1 abl o-l I n.^ual position of the Incisors in this case 
have an effect to decrease arch length? 
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5:.. Accorriing to the cephalonetr I c annlysls^ do the Incisors 
occlurie In an ''accoptnh 1 e" relation for the skeletal 
pattern? 



6'., Accordms to the cepha lome t r f c analysis^ is the 
1 iabl o-l I nf^ual pos i 1 1 on of the 1 nc I sors re 1 a t i vel y 
normal in the maxilla? If not^ describe. 



In the mandible? 



7".. From the model analysis^ describe the occlusion or 
classify the relation of the follov/in?^ teeth. 

Incisors. (Describe the occlusion) 



Cuspids -- right. (Classify) 



Cuspids left. (Classify) 



Molars ri/^ht. (Classify) 



Molars ---left. (Classify) 
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8*.. Accord?nf^ to the model analysis/ Is there any s?p:nificant 
asymmetry present in the maxilla affectlnp; arch length? 
If SO/ v/hat teeth are Involved? 



In the mandible? 



9'.. Accordlnp; to the symmetrical appraisal of the modelS/ v/as 
there any sip:nificant dental collapse to the lingual or 
expansion to the buccal either unilaterally or 
bilaterally In the maxillary arch? If yeS/ which? 



the* mandi bu 1 ar arch? 



10« From the model analysis/ does the incisor midline 
coincide with the skeletal midline In the maxilla? 
If not/ describe the deviation. 



in the mandible? 



11*. According to the mixed-dent i tlon analysis/ Is the 
predicted size of the unerupted canine and premolar 
teeth presently f^reater than the remaining space 
available In the maxilla? 



In- the mandl bl e? 
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12*. From the m? xeri-dent i t i on analysis/ is thero 
a*need to caIn arch length in the maxilla? 



In the mandi hie? 



Whar: are the present treatment needs In the max 11 la? 
(Assume there are no limits on tire or money and 
don't concern yourself v/ith hov; the treatment should 
be performed.) 



In the mandible? 



lU* As a seneral practitioner/ v/ould you take responsibility 
for the management of this patient's treatment 
needs in space management? 



Time Completed: 
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FLOW CHART OF THE INTERACTION 



GENERAL 



Introduce Patient 
to Student 

Ins true t S tuden t 
to Type a Request 



five Student 


YES 


.agnostic Aid 




Information 


^ 



is ^ 

Request for 
an Anticipated 

Diagnostic 
V Aid 

X ? 



NO 



^ Is 
Request fori 
Diagnosis 



YES 





NO 




Give Student Remedial 
Instruction - Based 
Upon Which Diagnostic 
Aids Have Eaen 
Requested 





Ask Student Questions 
Concerning Diagnosis 
and Treatment Needs 



Does Student Want 
to Request Another 
)iagnostic Aid 



Give Student Remedial 
Instruction - Based 
Upon Which Diagnostic 
Aids Have Been 
[Requested. 




NO 



NO 



Arti 
Student's 
Responses 
Correct 
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FLOW CHART OF THE INTERACTION 



DETAILED 



Student Becomes 
Familiar With 
Computer Terminal 






Student is Given 
Further Response 
Procedures 






Patient is 
Described 
To Student 








o 
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Is 

Student Response^ 
a Request For An 
Appropriate 
Diagnostic 
Aid 
? 



No 



Is 

Student Response 
An 

"Anticipated Wrong" 
Dlag;nostlc Aid 
Request 
? 



Yes 



Direct Student 
to 

Diagnostic Aid 



Yes 


Give Student 


Specific 




Remedial 




Instruction 







No 



Give Student 
General 
Remedial 
Instruction 
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Q 1. 

Is There 
a Space 
Discrepancy ? 




/Is TheN 
Student's 
Response 
^ @ D A 
\ ? / 



YES 



Pg 



NO 



Give Student 
Response 
Options 



NO 



/ Is The\ 
Student's 
Response 
Anticipated 
Wrong 



NO 



Lve. Appropriate 
Remedial 

nst ruction To 
nident According 

Diagnostic Aids 
ready Requested 




I 



YES 



No 



/^Have AllN 
Diagnostic 
Aids Been 
Requested 
V ? y 



YES 



Give Student 

Remedial 
Instruction 
Until He 
Gives Correct 
Diagnosis 



/Is TheN 
Student's 
Response 
Correct 

V ? / 



YES 



/Have All\ 
Diagnostic 
Aids Been 
Requested 



NO 



Give Appropriate 
Remedial 
Instruction To 
Student According 
To Diagnostic Aids 
Alrea/Jly Requested 



YES 



Ask Questions 
of Student to 
Confirm His 
Findings 
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Q 3. 

Vhat Are The Treatment 
Needs In The Maxilla ? 



/Is The\ 
Student's 
Response 
(aDA 

V ? / 



YES 




Give Student 
Computer Response 
To a Correct 
Answer 



NO 



YES 



^ Does ^ 
Student Response 
Have Correct 
Keywords . 

? y 



Give Student 
Specific Remedial 
Instruction To 

Anticipated 
Wrong Answer 



I 



NO 



YES 



Does 

Student Response^ 
Have Anticipated 
Wrong Keyvords * 



NO 



YES 



Should 
Student 
Re-answer 
? 



Is The 
Student's Response 
Unanticipated 
Wrong 
\ ? 



NO 




NO 



Give Student 
General 
Remedial 
Instruction To 
Unanticipated 
Wrong Answer 



YES 

/should N 

Student 
Re-Answer 

No 



Q 4. 

"¥?hat Are The Tre 
Needs In The Mandib 



I 



;^atment U 
Lble ?" J 



Same Flow 
As Q3. 



Q 5. 

"As A General Practitioner 
Wo\ild You Treat" This Case ? 



o 


Give Specific 
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Q End of Case ^ 



c 







Print Elapsed 
Time For 
Timed Responses 






Print Keyword 
Scores 
Per Item 




r 


Print Keyword 

Scores 
Per Objective 







End of Prograi 
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insTRucTinris to studemt 



This conputer-ass f sted fnstruction project has heen 
desisned to provide the student v/l th practtco In diasnoslnj^* 
space nanafpn^nt cases In pediatric dentistry.. A 
computerized practice exercise of this sort Is not mpant to* 
replace the clinic experience* lnste?»d. It i hoped that" 
this exercise will l;clp the student prepare for h»s* 
encounter v/ith the patient. Thou?^h it ray be preferable to* 
have this type of practice In a seminar sTtuatlon v/Ith a 
human instructor instead of a machine, the te^acher shortap:e 
In dental education has made this alternative Irpractical. 
This project Is an attempt to develop an effective 
Instructional method v/hlch allov/s a dialor^ne between the 
student and instructor without requirlr.^ the presence of the- 
instructor. Thus, valuable time Is saved for the in^structor; 

The product is beinfj tested on students to 5^1 ve tbe 
authors the opportunity to m.oasure the effectiveness' of-* the' 
practice, \7hether or not thTs Is an efflclerrt method of 
teaching/ in terms of cost, Ts another ques^tion. At present: 
computer costs are hirrh, but they seem to be s-teadlly 
decreasins. If costs continue to decrease and If this- 
product proves effective, then It could become a valuable- 
teaching aid in dental educatTon.. 

You are asked to follow the procedure described belov/,. 
without requesting aid from anyone except the person who has* 
been des?;:nated as "proctor^" Thank you for your time and 
cooperat I on . 



1. Complete a "P'agnosls Test'* form for Case #2' and 
Case #5. 

2* Complete the "Attitude Quest ionn-al re: Form A". 

3. Check to make sure that all items have been 
completed In thp Attitude Questionnaire and In the 
Diagnosis Tests. (^Ive them to tie proctor. 

Ua Designate the time in the chart on the table during:' 
which you will be able to take the computer practice. 
Write your last name next to the aopropriate time and 
day in the chart-- • 

5* Please do not dJ'^cuss this material or study s lmi lar 
material until after our second lunch'-trme meeting. (At* 
this meetln^i, your scored screening tests- from last- 
quarter will be .rfJturned to you.) 

6. Please be reliable and prompt to your computer— 
practice appointment. Your attendance Is very 
Jf^oortant. If there are any problems,, contarct Sbnya at: 




"l-lfMU or 665-0^69. 
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INTRODUCTinN 



This Introduction v/111 present to you the method by 
which you are to Interact v/lth the computer terminal v/h 1 1 e 
you are preparinf^ your diagnoses. The User Manual describes 
ill' detail the procedure by which you are to enter messages 
to'the computer. Remember that 1) you can construct your 
responses usins your own v/ords/ but please do not use 
abbreviations/ 2) you must press the RETURN key to enter the 
response Into the computer/ and 3) there v/l 1 1 be a variable 
amount of delay before the computer responds to your 
messages. The variable delay may be due to several re;;5sons/ 
one of which Is that the computer may be handling many 
terminals such as yourS/ so you are sharing Its attention 
with other users. If the delay Is more than 3 minuteS/ 
check the TROUBLE SHEET In the "Appendix" of the User Manu al 
for further Instructions. Inctriently/ occasionally the 
operators at the computlnc^ facility v/lll send a message to 
your terminal such as "The system will go dovm at 12 noon." 
If you are confused by any of these messages or by any other 
aspect of the computer operation/ please call the proctor or 
the -computing facility at the numbers indicated In the 
TROUBLE SHEET. 

In this exercise you v/i 1 1 be asked to submit 'diagnoses 
and specify treatment needs for two possible space 
discrepancy cases. To pre^par^. your diagnoses you are free 
to request from the computer any diagnostic aids which you 
would also hr?ve available in the clinic. If your request is 
unanticipated or Inappropriate/ you v/i 1 1 be given further 
instructions by the computer. If your request Is deemed 
Important/ the data will either be transmitted to you on the 
typewriter or you v/lll be directed to a container on the 
table beside the typev/riter. You will not be required to 
perform the analyses you request/ only to interpret them. 
Nevertheless/ if you v/lsh to check any of the data/ certain 
instruments have been made available to you on the table in 
an envelope labeled " I MSTRUMEMTS". 

VJhen you are ready to submit a diagnosis/ you should 
signal the computer by entering an 3 sign follov/ed by the 
letters DX, (The Q sign is the rlght-^most key In the third 
rov/ from the bottom of the typev/riter.) For example/ let's 
assume that after having requested to see the chart and the 
x-rays of the patient^ you feel ready to submit a diagnosis. 
You should then enter nnx and v/alt for the computer to 
respond* Let's sny that you had not yet requested all the 
important Hiafl^nostlc aids. The computer conseouently v/ould 
direct you to request further data before submitting your 
diagnosis. (To be able to make further diagnostic-aid 
requests/ you v/ould be directed to enter OPA and then v/elt 
for -^the computer to ask for your request.) 
O 

j^I^Ciese Instructions v/i 1 1 be summarized for you on the 
computer terminal. 
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PATIENT DflSCRIPTinN: CASE »1 



This patient Is a ten and a half year old Caucasian girl 
of average stature and good health. Her facial 
characteristics In profile are relatively Class 1/ yet her 
resting lip posture is flaccid or loose. At rest/ her lips 
are parted v/Ith the upper lip appearing to be slightly 
short. The lov/er lip Is adequate and together her lips seem 
full and procumbent, Uoon swallowing^ her lov/er Hp curls 
slightly under the upper incisors/ but this Is not an 
abnormal mentalls habit/ lip or swallov/Ing pattern. On 
frontal vIew/ her facial characteristics are symmetrical. 
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PATIEMT nrsCRI PTIOM: CASE #2 



This Is an eight yi?ar three month old Caucasian .(^?rl o^ 
average stature and good health. Shf^ has no unusual modical 
or dental history. !Ier facial features both in profile and 
frontal view, appear in balance and symmetr ' ":dl . Tlie 
profile viev/ displays a Class I appearance. She keeps her 
lips parted in rest position v/ith no evidence of a breathinp; 
or sv/al lowing habit. The upper lip may be slightly short 
and muscular; tone is. good. 

Dental examination sliows a mixed dentition with three 
mlssln,-; deciduous molars: both nandlbular second deciduous 
molars and the upper right first deciduous molar. 
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PATIENT DESCRI PTinf!: CASE #3 



This eight year and six month old Caucasian girl 
presents a physical history of avora.'TG and continuous frood 
health. Her stature Is consistent v/1 th her ap:e^ hut she 
nicht be regarded as slfp;hr of build and moderately below 
themean values of physical stature for her age. 

Her facial features are synmet r I cal when vfev/ed fron in 
front and her profile features are in s^ood Class t balance. 
Her features could be described as somewhat petite. She has 
no history of oral habits includin^r no evidence of excessive 
tongue or lip action durin/; sv/al lowing or at rest. 
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PATIENT DESCRIPTIOM: CASE #4 



This- patient fs an eight year ten month Caucasian boy of 
average stature and sood health. Examination of his facial 
features displays a Class I profile and symretrical facial 
features from frontal view. The upper lip appears somewhat 
short/ but has good tone. There is no evidence of oral 
habi ts.. 
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PATIENT nESC7l PTIOP: CAf^E #5 



This eight year and nine month oH Caucasian boy 
displays an averap;e physical stature and a history of 
continuous- good health*. His facial features are generally 
symmetrical from a frontal view while his lips are full- 
bodied from both a frontal and profile viev/. Roth lips 
ai'vpear somev/hat shortened and. In a relaxed posture, he 
appears to be a very mild nou thbreather • The lov/er lip 
curls labialv/ard a bit nore than Is usual for this age but 
appears to relate tc the closed bite evidenced In his 
occlus Ion. 

Ho clihlcal Impression would lead the examiner to 
SFUSpect any oraT hab i t pattern . There is no evidence of 
either a lip or mentalls habit. 
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PATIENT DESCRIPTION: CASE #6 



This. patient Is an el;^ht year el.f^ht month old healthy 
and normally statured Caucasian boy* His facial appearance 
ts relatively Class 1 in profile viev/ and he displays a 
prominent upper lip because of a protrusive Incisor, His 
lips- are of acceptable length and tone and there fs an 
absence of all oral habits. 

From- a frontal full-face viev; his right and left facial 
sJdesare in. balance synnetr i cal 1 y . In checking the midline 
relation of his teeth to his face/ it can be noted that both 
dentar ni dl ines deviate to the right side of a mid-face 
plane (bridge of nose^ filtrum of upper lips, and chin 
dimple) v/ith the lower deviating more than the upper.. 



-80- 

PRODUCT -DEVELOPMENT FLOW CHART 



Product is 
defined 





Product is 
justified 




f 




Objectives 

are 
specified 


1 



Pretests and 
Posttests are 
constructed 



Prototype 
is 

constructed 



jEretests and 
iPosttests are 
tried-out 




Prototype 
is 

tried-out 





i product 

I is 

' modified' 



Yes 



Main product 
is 

developed 



- product 
is 

tried-out 




Final field 
test 
is made 



Yes 





No 



1\ 




Yes 



Prototype 
is 

modified 



Implementation 
plans are made 
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Sample of Interactive Text (Actual Student) 

I 
I 

• • . •!■... 

05D - UCSF TELEPROCESSING • j . ' (■ 

SELECT PROCESSOR OR TYPE ? FOR HELP ' 

pilot 

WHAT IS YOUR NAN'.E? sonya . - • 

WIAT IS YOUR ACCOUNT NUMBER? IDS'* / . ' 

PILOT 1.5 - 8:17:38 PM^ THURSDAY MARCH 16, 1972 

THIS IS THE PILOT MONITOR * ! . . 

ENTER REQUESTS OR "?" FOR HELP • 

• Start easel * •. . 
PASSWORD? 

..lacy 

YOUR RESTART NUMBER IS '113' 

REQUEST: START 'CASEl' WITH PASSWORD 'LACY' AND RESTART NUMBER '113' 
CORRECT? 

• yes 
OK 

:PRACTICE CASE 1; 23:17 03/06/72 C0MP-B3 EXEC- 

ENTER THE NUMBER 0 TO BEGIN UNLESS YOU HAVE BEEN DIRECTED* TO USE THE 
SKIP OPTION. 

. .0 

THIS INSTRUCTIONAL PROGRAM-'. WILL PROVIDE PRACTICE IN DIAGNOSING S?kC^ 
MANAGEMENT CASES IN PEDIATRIC DENTISTRY. SPECIAL EMPHASIS WILL BE • 
PLACED ON THE UTILIZATION AND INTERPRETATION OF THREE PARTICULAR 
DIAGNOSTIC AIDS. 

WE HOPE THAT THIS PRACTICE WILL BETTER PREPARE-YOU FOR YOUR ACTUAL 
CLINIC ENCOUNTERS. BY NO MEANS_I.S.JT MEANT TO REPLACE THESE 
ENCOUNTERS. 

VARIOUS MEDIA WILL BE USED TO PRESENT DATA AND RESPONSES TO YOU. YC 
MAY BE DIRECTED- TO USE THE SLIDE PROJECTOR, TAPE RECORDER, OR OTHER 
MATERIALS ON THE TABLE. 

P.IEASE TYPE YOUR LAST NAME AND PRESS RETURN, 
•.lacy 

MOW, DR. LACY, IMAGINE YOURSELF IN THE PEDODONTIC CLINIC^ STANDING *. 
NEXT TO YOUR PATIENT V/HO IS SITTING IN THE DENTAL CHAIR. YOUR 
INSTRUCTOR (VIA THE COMPUTER TERMINAL) IS ALSO NEARBY TO HELP YOU I 
YOU. HAVE ANY TROUBLE AND TO LET YOU KNOW I F YOU HAVE DONE WELL. 



KEJLD- THE INTRODUCTION AND THE PATIENT DESCRIPTION FOR CASE 1. 
Di/-ii PRESS RETURN TO 60 ON. • 



WHEN THE" COMPUTER TYPES "REQUEST?", ENTER THE NAf-IE OF A DlAGMOSTIC 
AID.. YOU SHOULD REQUEST ONLY ON'E AID AT A TIME. 
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UHEN YOU FEEL THAT YOU HAVE REQUESTED ALL THE NECESSARY DIAGNOSTIC 
AIDS, ENTER ONLY THE CHARACTERS QDX THE NEXT TIME THE COMPUTER ASKS 
FOR YOUR REQUEST. THEN WAIT FOR THE" COMPUTER TO POSE QUESTIONS ABOUT 
DIAGNOSIS AND TREATMENT. 

FEEL FREE- TO REFER TO THIS SUMMARY AT ANY TIME DURING THE PROGRA^^. 

REQUEST? 

.x-ray 

OflEKINO- OF X-RAY IS ESPE.CIALLY IMPORTANT FOR THIS DIAGNOSIS—THE 
X-RAY WHICH SHOWS THE PATTERN OF SKELETAL JAV7 GROWTH. YOU SHOULD 
REQUEST, BY AN ACCEPTED NA.ME, THIS PARTICULAR X-RAY. 

REQUEST? 

..cephaVometr i c head film 

THE CEPHALOMETRIC FILM^ TRACING, AND ANALYSIS ARE IN ENVELOPE 1.1. 

REQUEST? 

,^tudy casts 

the: STUDY CASTS ARE IN BOX 1.1. ALSO/ SLIDES S THROUGH 26 ILLUSTRATE 
A MODEL ANALYSIS WHICH PROVIDES THE"" OPPORTUNITY TO APPRAISE THE 
SYmETRICAL POSITION OF TEETH IN EACH ARCH. (WHEN MEASURING THE SA.''.E 
TOOTH IN THE OPPOSITE SIDE, THE DISTANCE BETWEEN THE LEGS OF THE 
UIVIDERS IS KEPT CONSTANT.) 

REQUEST? 

•xirch length analysis, u&Ins Michigan-Moyers prediction chart 



THE COMPLETED MIXED-DENTITION ANALYSIS OF BOTH THE UPPER AND LOWER 
ARCHES IS IN ENVELOPE 1.3. (INCISOR LIABILITY HAS BEEN TAKEN INTO 
ACCOUNT IN THIS DATA.) 



REQUEST? 

•photographs of patient, head and profile 

UNFORTUNATELY, THE FACIAL PHOTOGRAPHS ARE NOT AVAILABLE. FOR THE 
PURPOSES OF THIS EXERCISE, PLEASE ACCEPT THAT THE FACIAL PROFILE IS 
QUITE NORMAL, GIVING NO EVIDENCE OF ABNORMAL MUSCULAR PATTERN. OTHER 
THAN THE UPPER LIP BEING SLIGHTLY SHORT, LIP LEVELS, TONUS, AND SO ON 
ARE ACCEPTABLE. (THE SOFT TISSUE OUTLINE CAN BE SEEN ON THE 
CEPHALOMETRIC TRACING.) 

REQUEST?. 

*medlcaV and dental histories ; 

THISTTEN AND ONE-HALF YEAR OLD GIRL PRESENTS A NORMAL DENTAL AND 
METTICAL HISTORY IN ALL ASPECTS FOR HER AGE AND STAGE OF DEVELOPMENT. . 
r"~Qr"lH PRIOR EXAMINATION IT HAS BEEN CONFIRMED THAT THERE IS NO . . 
£ERIOCE OF ORAL HABITS OR OF EXTRINSIC fACTORS HAVING BEAR fN^^^ HER 
fSi;i^;.px, HAS EXPERIENCED MILD CARIES AND HAS HAD CONTf.'.UAL 



REQUEST? I 
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•fiDX 

IS THE SPACE 'AVAILABLE IN THE' TOTAL. ARCH SUFpiciENT TO ACCOMMODATE ALL 
TOE ERUPTJNG PERMANENT TEETH? . 



•yes 

YOUR ANSWER IS CORRECT'.. YOU HAVE" REQUESTED THE MODEL, CEPHALOMETR I C, 
AND MlXED-OEIiTlTION ANALYSES. LET'S SEE HOW YOU INTERPRETED THE DATA 
AND DREW CONCLUSIONS. CONS I DER THE! MODE L ANALYSIS FIRST. THE 
MAXILLARY INCl SORS ARE PROTRUS IVE. AND SPACED . THERE IS A CROWDING IN 
THE MANDIBULAR INCISOR SEGMENT. WHAT ANGLE CLASSIFICATION OF THE 
MOLAR RELATIONSHIP DO THEi DENTAL. CASTS SHOW? 

•cI^ss I • 

CORRECT. THE DENTAL CASTS' SHOW A BILAi^,*AL CLASS I RELATION. DOES 
THE MODEL ANALYSIS SHOW THE. UPPER" AND LOWER MOLARS TO BE SYMMETRICAL- 
OR ASYMMETRICAL FROM LATEJ^AL AND: 0CCLU5>AL VIEWS? 

•symmetrical 

YES. THE DENTAL CASTS: SHOW NEAR' SYMMETRI CAL MOLAR POSITION IN BOTH 
ARCHES. 

WOULD YOU. LIKE Tff VIEW A- FEW EXAMPLES OF ASYMMETRY IN ANOTHER CASE? 



• yes 

REFERRING TO S-LIDE" 3"if, THE.- D1 VI DER HAS BEEN ADJUSTED TO COINCIDE WITH 
THE MESIAL SURFACE OF THE: LEFT MOLAR. SLIDE 35 SHOWS THE ROTATION OF 
THE DIVIDER TO THE MOLAR ON THE' OPPOSITE SIDE. THE WIDTH OF THE ' 
DIVIDER HAS NOT BEEN CHANGED, AND YOU WILL NOTE THAT THE MOLAR IN THE 
SECOND SLIDE IS ASYMMETRICAL. THUS, THE MOLARS ARE ASYMMETRICAL 
ANTERO-POSTERIORLY. IN SLIDES 36 AND 37, THE OEC.I-DUOUS CUSPIDS SHOW 
AN ANTERO-POSTERIOR ASYMMETRY THAT IS.ilUITE LARGE, MORE THAN HALF THE 
TOOTH. 

WOULD YOU LIKE TO SEE AN EXAf-lPLE' OF" A POSSIBLE COLLAPS?: OR EXPANSION 
DUE TO A BUCCO-LINGUAL ASYMMETRY? 

«yes/ both 

SLIDES 38 AND 59 SHOW THE." SAME: DECI DUOUS CUSPID AS MEASURED BY 
BUCCO-LINGUAL ASYMMETRY. BUCCO-LINGUAL ASYMMETRIES SHOULD LEAD US TO 
CONSIDER THAT A BUCCAL OR" LINGUAL. EXPANSION OR COLLAPSE MAY HAVE 
OCCURRED. THE Af-IOUNT OF' THE: ASYMMETRY SHOWN IN SLIDES -38 AND 39 IS 
MODERATE.. SMALL AMOUNTS OF- ASYMMETRY SHOULD LEAD US TO QUESTION ITS 
EFFECT ON LOSSES IN ARCH LENGTH. 

ORDINARILY THE LATERAL CEPHALOMETRI C FILM IS USED TO CONFIRM OR 
REFUTE THE IMPRESSION GAINED: FROM THE MODEL AND MIXED-DENTITION 
ANALYSES. DOES THE CEPHALOMETRI C DATA SHOW A CLASS I, CLASS II, OR 
CLASS III SKELETAL RELATIONSHIP IN CASE 1? 

•class I.„ w1 th pt)s;s.ll>Ve: ciass: 11 tendency 

CORRECT.. THE SKELETAL as: WELL. AS THE DENTAL RELATIONSHIP IS • 
BASIiCALLY A CLASS 1 PATTERN, BUT" SOME WOULD REFER TO THE INCISOR 
POSI TI ON AS class: II., FROM THE:: CEPHALOMETR I C DATA, WOULD YOU SAY THAT 
THE LAB I Q-L I NGUAL. POSITION OF- EACH INDIVIDUAL TOOTH TO ITS BONY BASE 

'«,3«=CC£PTABLE? 

ERIC 



AVERAGE LABI 0-ilNGUAL I.NCISOU POSITION IN liUlH AKUHhS, hVtN IHUUUtt 
THERE IS SOME EVIDENCE OF PROTRUSION. NOW CONSIDER THE M I XED-DENTI TI OM 
ANALYSIS. WAS THE PREDICTED SIZE OF THE UNERUPTED CANINE AND PREMOLAR 
TEETH MORE. THAN THE REMAINING SPACE AVAILABLE IN THE MAXILLA? 



' CDRREET. DOES THE MIXED-DENTITION ANALYSIS SHOW THAT THE MANDIBULAR 
TOTAL ARCH LEWGTH WAS ADEQUATE FOR THE UNERUPTED TEETH? 

^ 

! 

'..y.es: 

i 

RNE'-.. THf;" MANDIBULAR ARCH LENGTH WAS ADEQUATE. HOWEVER/ THE LEFT 
SEGN'.ENr was: DEFICIENT (-) 0.3 MM V/HILE THE RIGHT SIDE SHOWED AN 
EXCESSIVE LENGTH OF (+) 0.6 MM. THOUGH THIS DIFFERENCE IS SLIGHT/ KOW 
m. YOU ACCOUNT FOR THE DIFFERENCE? 

•scl Ifi.hf. mid! ine sh i f t ? , 

i ' ' ■ 

icODD:,. YOU RECOGNIZED THAT THE MANDIBULAR SEGMENT SHOWED A DEVIATED 
vilDU me: WHICH WOULD ACCOUNT FOR THE DIFFERENCE IN EACH LATERAL SIDE. 
HOWEVER, SUCH A DIFFERENCE COULD ALSO OCCUR THROUGH MESIAL DRIFT OF 
the: MOLARS. VvlHICH DIAGNOSTIC AID HELPED YOU TO DETERMINE THAT THIS 
had: NOT. OCCURRED? 

.jdeteTralnation of symmetry with dividers , 

^: CDRRECT. THE:M0DEL ANALYSIS SHOWED SYMMETRICAL MOLAR POSITION WITH 
Wa EV.IDENCE: OF- MIGRATION. NOW, RETURN TO THE MANDIBULAR INCISOR 
POSITION. EXCEPT FOR THE SHIFT IN MIDLINE, WHICH DIAGNOSTIC AID DID 
YaU. USE:T0 D.ETERM! NE THAT THE MANDIBULAR INCISORS WERE IN AN 
acceptable: LABJO- LINGUAL POSITION RELATIVE TO THE BASAL BONE? 

•cepha:! ome t r i c : h e ad f n m 

GOOD.-. THE HEAD FILM SHOVJS THAT THE LAB 1 0-LI NGUAL POSITION OF THE 
LOWER INOISORS WERE QUITE NORMAL. NOW LET'S RETURN TO A CONSIDERATION 
OF THE. MIXED-DENTITION ANALYSIS OF THE MAXILLARY CAST. THE ACTUAL 
ARCH LENGTH MEASURED FROM MESIAL OF MOLAR TO MESIAL OF MOLAR SHOWED AN 
EXCESS OF (+> 2.9 MM OF WHICH (+) 1.0 MM WAS THE DIFFERENCE BETWEEN 
DECIDUOUS AND PERMANENT TOOTH SIZE FROM THE RIGHT AND LEFT SIDES 
COMBINED. WHERE WAS THE ADDITIONAL SPACE OF (+) 1.9 MM IN THE 
MAXILLARY ARCH? 

I 

Llabiovers.Ion of maxi llary centrals end laterals 

FINE'., this: WOULD- IMPLY THAT THE DIASTEMA COULD BE CLOSED BY 
RETRACTING THE: INCISORS AND THERE WOULD STILL BE ROOM FOR THE 
REMAINING TEETH. HOWEVER, THE INCISOR POSITION FROM ONE OF THE 
DIAGNOSTIC AIDS SHOWED THE RETRACTION OF THESE TEETH" SHOULD BE 
ACCOMPLISHED' TO MOVE THEM BODILY AND PRESERVE THE INCLINATION. WHICH 
DIAGNOSTI C. Al D INDICATES YOU MIGHT POSSIBLY BE ABLE TO RETRACT THESE 
TEETH AND STI LL. PRESERVE THIS NEAR NORMAL INCLINATION? 

..CEp-h-a I omel r i c: h ^ ad . f 1 1 m 

FIN£.>. the: DENTAL CASTS SHOW A PRl iUSlON OF THE UPPER INCISORS 
WITHOUT CONTACT WITH THE LOWER INCISORS. THUS, RETRACTION IS NOT. 
triFFICULT (see; SLIDES 30 AND 33). HOWEVER, IT MUST BE RECOGNIZED THAT 
(^VC.C0.RD:IHG: to: THE. LATERAL HEADPLATE) THESE INCISORS MIGHT THEN NOT BE 
r^^^^-POS^lTION OF THE NORMATIVE CEPHALOMETRI C MEAN THOUGH POSSIBLY 
'ERJC table:;. AT- the: PRESENT stage of dental DEVELOPMENT, WE WILL HAVE 
linSXEPT THl S: DJ AGNOS I S. 



ARE NO LIMITS ON TIME OR MONEY^ AND DOM'T CONCERN YOURSELF WUH HOW 
'THE. TREATMENT SHOULD BE PERFORMED.) 
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renoveable appliance to tip the maxillary centrals and 
..laterals. 1 Ingual ly • 

t 

THE SPACED MAXILLARY INCISOR SEGMENT MAY BE RETRACTED 2.9 MM OF TOTAL 
ARCH LENGTH AND STILL ALLOW SUFFICIENT SPACE FOR UN^RUPTED CUSPID AND 
PREMOLAR TEETH. THIS >U10UNT OF RETRACTION WILL NOT BE SUFFICIENT TO 
PROVIDE A NORMAL OVERJET AND OVERBITE OF INCISOR CONTACT. THUS^ A 
SLIGHT AMOUNT OF MAXILLARY LATERAL EXPANSION MIGHT BE NECESSARY TO • 
COMPLETE MAXILLARY INCISOR RETRACTION. THE RETRACTION SHOULD BE 
E0I15LY MOVEMENT TO PRESERVE THE INCISOR INCLINATION. THE DIASTEMA 
WI.LLMOST LIKELY BE CLOtiED BY THE RETRACTION.; 

WHAT ARr THE- PRESENT TREATMENT NEEDS IN THE "NtAND I BLE" '? 

.Hone, at; present. May later want t'o produce more cuvature 
..rn lower enter iors 

YOU ARE- CORRECT IN DETERMINING THAT NO LAB I O-L I NGU AL ADJUSTMENT PF 
LOVfER INCIJORS IS' INDICATED. THE MANDIBULAR SEGMENT HAS SUFFICIENT 
SPACE FOR NORMAL REPOSITIONING OF THE LATERAL INCISOR AS THE DECIDUOUS 
CUSPID EXFOLIATES. REMAINING ARCH LENGTH IS SUFFICIENT FOR ERUPTION 
OF PERMANENT CUSPID AND PREMOLAR TEETh. 

AS A GENERAL PRACTITIONER^ V/OULD YOU TREAT THIS PATIENT YOURSELF 
RATHER THAN REFERRING HER TO A SPECIALIST? 

..yes; 

I. WOULD AGREE" THAT THIS CASE IS OF SUCH A NATURE THAT A GENERAL 
PRACTITIONER COULD HANDLE THE TREATMENT IF HE FEELS CONFIDENT ENOUGH 
TO. DO SO. HOWEVER^ THE MAXILLARY INCISORS SHOULD DESIRABLY BE 
RETRACTED BODILY^ THUS REQUIRING OTHER THAN SIMPLE TIPPING ACTION., IF 
AH .ORTHODONTIC REFERRAL IS NOT NECESSARY^ AT LEAST THE GENERAL 
PRACTITIONER WOULD BE WISE TO- SEEK CONSULTATION ON THIS POINT OF 
BOaiLY MOVEMENT. OTHERWISE^ THE CASE APPEARS RELATIVELY CLEAR CUT. 



END OF CASE. NOTIFY PROCTOR. 



SAMPLE OF pIlOT CODING 

T: vru ARE CCPJ^ECT. THE MANDIBULAR SEGNENT H^S SUFFICIENT SPACF. FCR MOR 
MAL " KEPOSITICMNG CF ThC LATuRAL INCISUR AS THE DEC IDUOUS 'CUSPIfi EXFOLIA 
TcS< I^ENAIMNG »iRCH LENGTH IS SUFFICIENT FOR ERUPTION OF PERMANENT CUSP 
10 AKC PKEyCLAK'/TEETH. NO LAfi I C-L I NGUAL AOJUSTKtiT OF LCWER IfvICISCRS IS 

INDICATtC. ; " ■ " " ■ — - 

CACA.2: 
A:-*'TI.Ma" ; ■ 

OTALLY RSA ; " " " 

C :t.S£ SE>T?», LSc SCUSPl ; 
F:RfcCUlRi:: 2 ; 

C":BJUyF Tt ENC. CACA; - " ' 

C:KAf<K C'^FLAG; 

C:;TALL.Y RFA; > 

T:: fcXTPUCTlCN OF THE MAKDIBULAP CUSPICS TO ALLOW THE LATERAL INCISORS TO 
COfi IMC A yCRE DtSIRAELE PCSITIOM IS A FAVCPITF, AND POSSIBLY ACCEPTA 
ELE. TREATVENT, HO'^EVFRt SCNE SPACE LOSS COULC OCCUR AS THE RESULT. - SIN 
CE The SP/5CE ANALYSIS ShOWS THAT NO SPACE LOSS CAN CCCUR, WOULDN«'T YCU 
AGP.Eif. THAT" A PASSIVE HOLDING APPLIANCE SHOULD BL INSERTED TO PREVENT SPA 

Ct: LC5S' PTICR TC CUSPID EXTPACTICN? ; 

C.4CA.3: 

CiPL.T '•T1>A" INTC TENPA; 

A'::; ■ ■ ■ - " •■ " 

C:t-c S.YES: tr 
C.:8JUVP TC- C4CA.A; 



T: GCGC.-.;- 
A:."TE.V}>A": 

C'.:JLVF TC: ENC'.CACA; " - ■ ■ 

C4CA..A: 

c:usc- snq:; 

C i E'JU'^P' TC. C4CA.5; ■■ ". 

T: WHILE THtfRE ARE NO CLEAR DATA TC SHOW THAT THE CUSPID SPACES WILL CLO 

SEi Vv'£ .'^'UST NOT CEKY THAT THEY ^'IGHT. THUS, IT IS GENERALLY ACCEPTED THA 

T EXTHaCTICNS CF THIS TYPE SHCULC EE PRECEEDEC BY PLACEMENT OF A HOLDING 
ARCH. ; 

A:"Tc VPA"; - - • - • -■ - - : 

|iC.:JU^^P TC. END.CACA; 

TiANSaES CMY YES CR NO," PLEASE.; - ■ 

C : JUi^P TC: Q^C^. 3; 

END.C4CA:. 

:F2--GA'-«i«\Tl CI FATED WRCNG ; 

PZCAAw: 
C^AW: 

Ai'TIMA"; -- .. . . _ - 

C::U.Sr SCPEN, LSE SBITE; 
F IRECUIRE 2; 

CiPJUMP "TO. QAtV,.3i • : ■• ~ - ■. -- 

CM'ARK Jf LAG; * 
C.:TAL-L-Y USA-, TALLY WFA; 

C.::I:F OP-BJ'.FLAG. THEN JUMP TC C4AV.2t MARK OPBI.FLAG; - ' — 

C JUSE Q3Ah»l;- 

C:J.Ur?' TC: C^iAW.3; " " ' ' ' 

CA-AVV..2.:: 

O QiA.U.2.;: 

ERIC 3::-- - - 
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SCREENING TEST 
CAI - Space Discrepancies - Screening Test 



Page (1) 



i:,. Using the diagram below, which represents a lateral cephaloaietric tracing, identify 
the numbered anatomic landmarks by matching with the landmark descriptions provided: 




Ans, (insert number) 



Porion - P_ 
Basion - Ba^ 
Sella - S ^ 



Orbitale - 0 f_ 

Nasion - Na f_ 

B Point - B ^ 

A Point - A =_ 

Menton - M f_ 

Gonlon - Go = 



Gnathion - Gn = 



Pogonion - Po g = 



21,. Using the same' diagram (above), Identify the lettered cephalometric planes by 
matching with their respective named designation below: 



Ans. (insert letter) 
Sella-Nasioa - S N 

Occlusal plane^ _z 

Paclal plane f 



Ans, (insert letter) 
Frankfort Horizontal - FH = 



Mandibular plane^^ 



Nasion - B point - N B ~ 
Ramal plan e f_ 



Nasion - A point - NA__ 
Sella - Basion - SBa_ 
Y Growth Axis 



3/* Measure and record the following from the tracing in Question #1: 



ERIC 



sm 

SNB- 
ANB 

Facial'.Angle 

A&sl e £ o f : C bnv exi ty 

Y:Axisi 
O&clusal: --SN 
■ Mandibular - - SN 



Label. each set of data below as a skeletal Class II, or III. 









uaca J , 


ocandarc 




/ o 


ou 




oZ 




71 


77 


fit; 




AMD 








+Z 


Facial. Angle 


80.5 


86 


94.5 


87.8 




4-1 n 




•"O.J 




Y. —Axis 


68 


58 


52 


59.4 


OccXiisal — -SN 


21.5 


16 


10 


IAS 


Mandibular- SN 


35.5 


31 


26 


32 


Mandibular -FH 




21 


17 


22 


ANS«- . 


Class 


Class 


Class 
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(2) 



^. Classify, the skeletal growth pattern of the following 






10 Years 


16 Years 


SM 


78 


78 


- SNB 


74 




ANB 






Facial l_ 


74 


75 


L Convexity 


+7 


+4.5 


Y-Axis 


68 


67 


Occl.-SN 


18 . 


17 


Mand.-SN 


31 


32 


Hand . -FH 


33 


34 



ANS. 



Class 



growth pattern 



Female 



_10 years 
► -16 years 



£RLC 
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(3) 



Oa the diagram below, measure and record the angular I net sor' relation to each 
other. (luterincisally) : 




7".. Ohr the: diagram be low, measure and record the relation of each Incisor 
to: itsjboney base: 



i - NAO 




85. , '^/sing; the. choices listed, label each incisor diagram. The occlusion is 
la- centric. 




A. Protrusive 

B. Retrusive 

C. Open 

D. Closed (overbite) 

E. Crossed 

F. Normal 

G. Edge to edge 
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(4) 



9.. Of -the following profiles, which incisor patterns would be acceptable (A), 
which unacceptable (U) ? Label each - A or U. 




(enroute) 

10« Of : the following diagrams of cephalometric tracings, which mandibular 
incisor position might contribute to a space discrepancy or loss of 
a£ch length in the mandibular arch 

record: 



Which maxillary incisor position would contribute to a space loss 
in* the maxillary arch? 

record: 
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(5) 



11. .Label each dental midline of upper and lower central Incisors In the diagrams below. 
The .vertical dotted line represents the mldsaglttal plane of the cranial skeleton.. 



Ai. Normal 
Deviates 
to Right 
Deviates 
to Left . 




ANS .Upper 
ANS »Lower 







.2. .Identify the dental midline in relation to the skeletal midline in the illustration 
below. 




A. Normal (Coincides) 

B. Deviates to Right side 

C. Deviates to Left side 



Answer : 



.3 i Label each following diagram as symmetrical (S) or asjnranetrical (A): 
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(6) 



4-.. In. each example below, are "A" and "B" in the same ANTERO-POSTERIOR position In 
relation to i-'C" ? Label Yes or No. 




NS. 



5;.. Ill each diagram below, are points "A" and "B" equidistant in LATERAL position to thei? 
Label- Yes or No, 



NS. 
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(7) 



(enroute) 

16. Assuming that the lines diagrammed below represent arcs of central occlusal 

grooves and incisal edges (or outlines of dental arches), has one side collapsed 
or .the other side expanded? Label yes or no 

•^A" = Dental midline ; "B" = Skeletal midline space « missing tooth 




(enroute) 

17.' .Ori:the diagrams below, has molar positions (A 6e B) or cuspid positions (C & D) 
In -relation to the midpalatlne suture served to decrease dental arch length? 
Label ves or no . 




ANS. 
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(8) 



Ji. Using. the portion of the Michigan-Moyers predictability table given below, Circle 
the TQCSt accurate predicted combined sizes of the unerupted cuspid and premolar 
teeth. if the sum of the mandibular Incisors = 22.0 mm. \ 



2_2;L 1^2. = 



(LOWER) PROBABILITY CHART FOR PREDICTING SUM OF WIDTHS OF 3,4^ FROM 2J 1,2 



20.5. 21.0 21.5 22.0 22.5 23.0 23.5 24.0 



951 


21.7 ■ 


22.0 


22.3 


22.6 


22.9 


23.2 


23.5 


23.8 


857. 


2i.:i 


21.4 - 


21.7 


22.0 


22.3 


22.6 


22.9 


23.2 


75Z 


20.7. ' 


21.0 


21.3 


21.6 


21.9 


22.2 


22.5 


22.8 


65% 


20.4- 


20.7 


21.0 


21.3 


21.6 


21.9 


22.2 


22.5 


50% 


20. 0 


20.3 . 


20.6 


20.9 


21.2 


21.5 


21.8 


22.1 


35% 


19.^6 


19.9 


20.2 


20.5 


20.8 


21.1 


21.4 


21.7 


25% 


19.3 


19-.6 


19.9 


20.2 


20.5 


20.8 


21.1 


21.4 


15% 


19.0 


19.3 


19.6 


19.8 


20.1 


20.4 


20.7 


21.0 


5% 


18. -3 : 


18.6 


18.9 


19.2 


19.5 


19.8 


20.1 


20.4 



Using the diagram Below, indicate how much anterior space is required on each side 
of: the skeletal midline to accommodate the lower permanent central and lateral 5.ncisors? 



5 «; Ontm 5 • 0mm 



ERIC 




2mm 



ANS. 
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20» What is the amount of total "incisor liability" in mm. as illustrated below? 




21^ .Uaing the data in the ABOVE diagrams, record the inci sor liability In mm* on 
the. Illustration below: 




22» Using the diagram below, and the chart furnished In Question # 18, what Is the 
comparison between remaining space available In the arch quadrant and the 
predicted combined size of the unerupted cuspid and premolar teeth? 

Suia of the Incisors = 22.0 mm* 



ERIC 




22.0 mm. 



ANS. Complete the following statement: 

The predicted tooth size is mm. 



(larger Whan space available in the 
smaller/ 



quadrant • 



[eans and Standard Deviations 

Field Test Sample 
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TABLES OF SCORES 



Screening 



:est 







Tot 
pts. 


Pts. 

Pre 

Req. 


• 

• a 

m (A 


Pts. 

To 

QuaXxr 


Part 


1 


56 


51 


5 


38 


Part 


2 


39 


32 


7 


23 


Part 


3 


6 


6 


0 


A 



Remaining Students 



Part 


l/Prereq. 






8.1, 


^1 = 


2.7 




11.8, 


Si 


= 6.4 


Part 


l/Eriroute 


M2 




3.1, 


^2 = 


2.2 


M2 = 


4.0 


^2 


= 1.7 


Part 


.2/Prereq. 


^3 




2.8, 


^3 = 


1.6 




3.6 


S3 


= 3.2 


Part 


:2/Etiroute 


"4 




2.0, 


^4 = 


1.3 


\ = 


1.8 


\ 


= 0.7 


Part 


:3/Prereq. 


"5 




1.2, 


^5 = 


0.6 


M5 = 


3.3 


S5 


= 1.6 



creening Test Attitude Question 

Field Test Sample 
M « 6.9, S = 1.8 

t « 60, df = 56 

( no significant difference ) 



Remaining Students 
M = 6.5, S = 1.7 



Screening Test Time 



Field Test Sample 
M « 42.0, S = 6.1 



Remaining Students 
M = 40.0, S = 7.4 
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TABLES OF SCORES 



Diagnosis 
Test 



EXPERTS 



CNi m CO \o 

4) 4) 01 

CO 

o 



WW w 

10 to CO 

3 3 3 



1 89 7A 

2 81 95 

3 70 57 
A 68 82 

5 88 49 

6 86 63 

7 67 68 64 78 

8 95 76 83 84 

9 99 83 93 85 

10 80 62 

11 74 77 55 62 

12 54 78 . 

TOTAL OF ALL 777 618 407 617 

AVE OF ALL 77.7 77.3 67.8 77.1 

AVE OF TEST 77.5 72.5 

MIK STD 80 70 
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I +'+ I I + + + + I + + + I I II 

I I i + i I i-f+i i+i+i i-f i i i-f-fii 

I I I + + + + + + + I + 4- I 

9 4. £ aBpQ \ooor^vONor^oor^oovor^^*oom r^r^r^T^vD do do 10 



qvnO<? TOT rno^J-f-tr^r^fomrooooofOCOcvlcs^t-Ji-ion xn «d"<o 



QDjia Ad,/ anxdi ovoinoc7NOOO^iripocMoinoinr>.c^tnvDor:^w U)«oU 



• ^ \0 WI *J 0> W ^sJ Ul 1^ • W «1 1^ %' I » W lAZ I 

Q 98Sn rn<NirocNjcNj«-«cNjcvicNicncsr4tOM«n«-*c>iC4r-<cN|cnr^csi r>. C4 .on 



inr^vo vo vo so r^r^oo inmoor*invovooor^\o.vo.ONOO.io :o*^ 

9 aSBQ 



^' _ <nc^r-^c^^l-Hc^lc^lc^lcnM•Hc^Jc^lco^nc^^€ncnn^4cs^c^l^^ o%mao 



CO 

i 

u 
O 

g 



I I itni im + tniin+iioi i+l * i.mmtn 

mv^r%f% rt^xy ^ W ^-^ • ^ • t t W V-/ • W WW* • • • CO^^ 

- , - -ioor> vo<rr^cor^\or^oooovor^oovocor^r^oo\o 1^ 00 do m ao 



dSaH Xl/aWIX oinofomi-^atinoinooinininino 



CN| o com o m m cA ^xn 



^ oo<smrnr*ooofOO'^vo^"**«M<fooootnvf <t ih 



;r<;TO XX/awiX >^>^c: >s>s>x>^>s>. ^ >> ^ >^ ^ >^ 

2 cMcMmcNji-H<-F-i^g*^ fOfomcjcocMr^cNicoMCva 



_^ ^_ ^. . ^ omM -cf 

vo 
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•H 




0) 




0 




a 






4-» 




CO 


•H 


0) 


Q 


H 



CO 



CO 



vo -pH 

oocNimcMi-Hvo ir>c^<toocNjcMvovoooovor^»Hvo<y\ONvo m-f^ 
r^moocor^mvooooom^oa\NOvooor^r^\or^»nr^r^io \o 



cv3ro<i-tnv)r^ooa\Or-i 



CNJ CO ^ tn vo :oo :cn"0 rH cn ro 

rH -r-4 -rH -iH -r-f -i-f C>J- CM Cg 
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TABLES OF SCORES 



Attitude 
Questionnaire 







PC) i-H 






42 






^ H 


O ^ 


o ^ 


o ^ 


s s 


SI Cd 

s s 


STUDENTS 










O M 


O H 

PC4 H 


I 


lAO 


130 


85 


80 


7 


9 


2 


134 


134 


77 


83 


9 


8 


I 


144 


138 


81 


79 


10 


7 


4 


125 


129 


78 


78 


17 

A # 


12 

A 


£ 


142 


115 


81 


84 


ft 
W 




6l 


116 


125 


79 


69 


15 

A ^ 


5 


7 


137 


144 


75 


77 


16 

A V 


9 




149 


149 
* "t ^ 


79 


8*) 


o 


7 


ft 


147" 


131 


84 


81 


Q 


o 


IXK 


134 


128 


84 


84 


14 

aH 


10 

AW 


111 


127' 


134 




/ J 


1 1 
1 1 


7 


12 


115 


122 






10 


10 


la 


120 


128 


85 


83 


7 


8 


14 


135: 


123 


70 


80 


10 


. 8 


13: 


107 


90 


63 


79 


9 


10 


m 


94 


103 


71 


71 


15 


10 


17 


126. 


131 


75 


82 


7 


12 


m 


123 


132 


74 


80 


8 


13 


19 


135" 


133 


72 


79 


8 


7 


20 


126 


133 


68 


72 


7 


5 


21 


124 


120 


73 


72 


10 


10 


22 


111 


100 


84 


85 


7 


9 


2a 


125. 


121 


73 


71 


8 


15 


TOT 


2937 


2893 


1755 


1799 


230 


202 


AVE/TOT 


128 


126 


76 


78 


10 


9 


AVE/ITEM 


3i6 


3.5 


3.8 


3.9 
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TABLES OF SCORES 



Computer 



Response 
Capability 



CCA S E 1 



aZUDEMTS 


Gi: 


Ml. 


Bl 


TOT, 
1 


G2 


t 


23 


1 


1 


25 


19 


1 


22 


6 


0 


28 


20 


I 


19 


2: 


2 


23 


21 


4^ 


27 


4- 


1 


32 


21 


5 


28 


8 


0 


36 


19 


6 


27" 


5. 


2 


34 


20 


T 


23 


0 


1 


24 


23 


8 


24 


3: 


4 


31 


25 


9 


23 


2: 


0 


25 


20 


IX) 


20 


5: 


0 


25 


19 


IX 


21. 


0 


1 


22 


23 


IZ 


29 


2; 


1 


32 


21 


XI 


21: 


3; 


2 


26 


21 




26 


3 




90 


1 0 

17 


IS 


28 


3 


1 


32 


16 


IS 


23 


6 


1 


30 


20 


tT 


21. 


3; 


0 


24 


18 


VA 


24 


2: 


0 


26 


20 


ISE 


26 


5; 


3 


34 


19 


20 


23: 


2: 


1 


26 


21 


21 


26 


i: 


0 


27 


23 


22 


23: 


3. 


1 


27 


18 


21 


21 


10 


0 


31 


19 




548 


79 


22 


649 


465 




46 


7 


2 


55 


39 



+ G2 85Z 

Mj + IIZ 
B, + B 4Z 



C A S E 2 

M2 .B.2 TOT TOT 



5 


0 


24 


49 


2 


0 


22 


50 


0 


0 


21 


44 


8 


3 


32 


64 


0 


0 


19 


55 


1 


0 


21 


55 


2 


3 


28 


52 


1 


2 


28 


59 


3 


1 


24 


49 


6 


0 


25 


50 


3 


1 


27 


49 


1 
1 


q 
J 


97 




1 


2 


24 


50 


0 


3 


22 


51 


0 


0 


16 


48 


1 


0 


21 


51 


1 


0 


19 


43 


1 


0 


21 


47 


0 


1 


20 


54 


3 


0 


24 


50 


0 


2 


25 


52 


4 


2 


24 


51 


4 


2 


25 


56 


47 


27 


539 


1188 


4 


2 


45 


100 
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TASK ANALYSIS TREE * 



(X) 
interpret 
cephalometrlc 
analysis 



space discrepancy 
(o) arch length^ adequacy 



1 



(o;o) not enough to use ceph, alone, 
mod. alone, or mix. alone 




(2) 
interpret 
model 
analysis 



(3) 
interpret 
mixed-dentition 
analysis 



*• The lexicographic numbers in parenthesis refer 
ta the corresponding "Cognitive Objectives," 
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(1) 
Interpret 
cephalometrlc 
analysis 



determine 
skeletal 
growth 
patterns 
(CI.. 1,2,3) 



(i;i.i) 

compare data 
%d.th standard 
norms 



1 



! 

t 

i 

measare between 
ines and . landmarks 



I 



(i;i.i.i.i) 

identify bony 
landmarks 



:race;a-head film 



(1.2) 
determine 
whether Incisor 
position affects 
arch length 



(1.2.1) 
dlscrim. acceptable 
vs. unacceptable 
Incisor position 



(1.2 1. 



1) 



determine dental 
patterns 




(1.2.1.1.1) 
measure incisor 
position relative 
to each other 



(1.2.1.1.2) 

measure Incisor 
position relative 
to basal bone 



1 



1 



(1.2.1.1.1.1) 

Identify dental 
landmarks 



(1.2.1.1.2.1) 

identify dental 
landmarks 



1 



(1.2.1.1.1.1.1) 
trace a head film 



(1.2.1.1.2.1.1) 
trace a head film 
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(2) 
Interpret 
model analysis 



(2.1) 

determine whether tooth position 
affects arch length 



(2:i;i) 

give : gross 
description 




12.1.2) 
give detailed 
description 



(2:,1U.1) 
determine, molar 
and: 

cuspid: relation: 



(2.ia.2) 
determine 

Incisor 
relation 



1 



(2.1.2.1) 
discrim. symmetry 
vs. asymmetry 






ir,i:.i-.i) 



dLscrinr.. 
anteror— 
[osterlbrr 
"el'atlba 

r,2:,3: 

V edger-to— 
edge) 



(2.1-1-1.2> 
dlscrimv 
bucco-- 
llng^uall 
relation: 



(2:ia. 2.1X2.1. 1.2. 2) 
discrim. discrim. 



over jet . 

vs* . 
overbite 



spaced 
vs. 
crowded 



(2.1.2.1.1) 
discrim. 
diff. in 
antero- 
posterior 
molar and 

cuspid 
position 



(2.1.2.1.2) 
discrim. 
collapsed 

vs. 
expanded 
arch (either 
unilateral 
or bilateral) 



(2.1.2.1.3) 

determine 
dental 
incisor 
position 
laterally 




(2.1.1.2.1.1) 

measure 
over jet and 
overbite 



(2.1.2.1.1.1) (2.1.2.1.2.1) (2.1.2.1.3.1) (2.1.2.1.3.2) 
discrim. discrim. identify Identify 
= vs. 9^ s vs. 9^ skeletal dental 

distance distance midline midline 



1 



1 



(2.1.2.1.1.1.1) 

measure 
antero-post . 
tooth position 



(2.1.2.1.2.1.1) 

measure 
bucco-lingual 
tooth position 
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(2.1.2.1.1.1.1.1) (2.1.2.1.2.1.1.1) 

Identify identify 
skeletal midline skeletal midline 
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(3) 
Interpret 
mlxed-d en tit ion 
analysis 



(3.1) 

^determine tooth size 



(3. 1,1) 

compare predicted size 
with remaining space 



(3.1.1.1) 

determine 

incisor 
liability 




(3.1.1.1.2) 

determine 

space 
available 
for 
incisors 



(3.1.1.2) 
find 

predicted 
size 




(3.1.1.2.1) 

measure 
incisors 



(3.1.1.2.2) 

read 
probability 
chart 
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USER MANUAL 



Introduct ion 

This manual is a guide to computer-\:erminal operation 
for those who arc going to interact with tho computer v/hilo 
practicinc the diagnosis of space management cases in ' 
dent i s t ry . 

There are at least three types of computer terminals 
which can be used: the I BM 27kl, the Datel, and the 
teletype terminals. Instructions for operating each of these 
terminals will be included in the manucil • Please note that 
whenever these instructions call for pressing the RETURN key 
of tfie IBM 27^*1 or the Datel termii\als/ the corresponding 
operation on the teletype terminal vvould be to press the D 
key while holding down the CTRL key. Similarly, pressing 
the ATTN key of the IBM 2741 or the Datel terminals would be 
accomplished on the teletype terminal by pressing the E key 
while holding down the CTRL key. 

There is a regular schedule of liours when the computer 
terminal is available for use. From Monday through Friday 
the terminal systems are available from 9:30 A.M. until 
noon, from 1:30 P.M. until 6 P.M., and from 7:30 P.M. until 
7"A.M. Terminal systems are also available throughout the 
weekend except from 5 P.M. until 11 P.M. Saturday and Sunday 
evenings. 

For easy reference, the sections of this manual (followed 
by the page number) are listed below: 

Introduction (1) 

Beginning the Session with SIGN-ON (D 
STARTing the Program (3) 
RESTART! ng the Program (4) 
SKIP Option (5) 

Typing and Enteri-ng the Response (5) 

Continuing the Response (5) 

Correcting the Response (5) 

Delayed or Unsatisfactory Responses (6) 

Ending the Session with SIGN-OFF (6) ' 

Typing Exercises (7) 

Appendix: TrofMe Sheet (8) 



Beginnln?:^ the Session with SIGN-ON 

Before you begin a terminal session make sure the 
terminal is turned on and the local-remote switch is set to 
"local." The public terminals located at the computer 
center v;ill already be in this condition v/hen you arrive. 
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STet. the 1 eft' mars I n at 5. and the right one at 65. Then take 
the following steps. 

i:.. Dial in to establish a link betv/een your 
terminal and the computer. (The public terminals 
rocateri at the computer center are directly and 
permanently wired to the computer. When using these 
termi na 1 s commence at step 3.) The number to dial for 
IBM 271*1 terminals or Datel terminals is 665-3111; there 
are* a total of nine lines available from this number. 
(Throup:h the DC tie-line system^ dial 776-9168.) For 
teletype terminals the numbers are 665-3300^ 665-3301/ 
6*65-3302/ and 666-1972; there is one line available on 
each of " these numbers. 

Vihen you dial one of the above numbv^rs/ you will 
normal ly hear one or tv/o rings and then a tone. If this 
happens/, go to step 2. 

If'you dialin and get a busy signal/ this means 
a'lr the lines are in use; and you should begin again at 
s^tep 11 later. 

If you dial inland hear the telephone ringing but 
dn not get. a busy signal or a tone/ this usually means 
that, the termihar systems are not in operation. 
(Tccas i onal 1 y there are times during the normal operating 
hours: when the computer terminal systems are not 
functioning correctly. You can call the computer 
operator at 656-26^*3 for an estimate of v;hen you can 
dial in and expect normal operation. 

2... Start with the coupler switch turned off/ and 
notice the sign indicating v;here the cord end of the 
telephone handset should be placed. V/hen you dial in 
and hear a tone/ put the telephone receiver into the 
coupler and turn the coupler switch on. Then turn the 
local- remote switch to "remote." 

If you have made a good connection/ the keyboard of 
the- 27^1 wlU^fffftock with a soft click. On the Date! 
terminal the blue RFADY light and the green PROrEED 
light will turn on and the keyboard will unlock. On the 
teletype terminal there is no indicator. 

3'*. To Initiate the si gn-on procedure/ press the 
RETURT! key. (On the teletype terminal/ enter S/ Y/ or 0 
to indicate v^hether your terminal is supported at 10/ 
13:/. or- 3D characters per second/ respectively.) 

You. have now signaled the computer that you wish to 
srlgn- on>. and you should get the following message .... 



UCSF' TELEPRnCESSIMG' 

SELECT PROCESSOR OR TYPE ? FOR HELP 
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If you do not ^et this messcip;e/ benin acain at step 
!• If after tlie second try, you still do not ?,et this 
rnossase, you can call the computer operator at 666-2Gii3 
for assistance. 

Type the v/ord PILOT and press the RETURN key. 
(You may use either upper or lower case whenever typing 
to the computer.) 

5. First you v/ill be asked for your name. Type in 
your last name, ^md press the RETURN key. 

5. After you supply your 1 ast name you will be 
asked for your account number. At this point you should 
type in 108^^ and press the RETURN key. 

7# 'When you have supplied your last name and a 
valid account number, your terminal will be signed on to 
the PILOT system and under the control of the PILOT 
MONITOR. The computer will ask for your request, type a 
period at the left narsin, and then wait. Your 
Interaction up to this point v/i 1 1 look like the 
f ol lov;jng . . . . 

UCSF TELEPROCESSING 

SELECT PROCESSOR OR TYPE ? FOR HELP 
pilot 

V/HAT IS YOUR NAME? lastname 

WHAT IS YOUR ACCOUNT NUMBER? IQZk 



10: 38:^*9 AM, TUESDAY JUNE 16, 1971 
PI LOT - VERSION 1.5 



THIS IS THE PI LOT MONITOR 
ENTER REQUESTS OR "?" FOR HELP 



8. At this point you should either START or 
RESTART the program, as directed below. 

ST ART in;: tfie Pror:ra m 

To START the program (after the computer has asked for 
your request and has typed a period at the left margin), 
type START CASEl and press thB RETURN key. The computer 
will then ask for a password (and again will type a period 
at. the left margin). Type in your last name and press the 
^j^'ETURN key. The computer will then give you a RESTART 

ERIC 
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number and v/ill ask you to verify the data collected so far. 
A typical START sequence micht look like the follov;lng .... 

THIS IS THE PI LOT MONITOR 
ENTER REQUESTS OR "?" FOR HELP 

..start, easel 

PASSWORD? 

..1 as t name 

YOUR RESTART NUMBER IS '3' 

REQUEST: START 'CASEl' 171 TH PASSWORD 'LASTNAME' 

AND RESTART NUMBER '3' 

CORRECT? 



.yes 

OK 

RESTART in the Program 

In order to continue a program at a point where you left 
off before, you should RESTART ratlier than START when the 
computer asks for your request. You will have to give your 
password and restart number when requested. A typical 
RESTART sequence might look like the following .... 

THIS IS THE PI LOT MONITOR 
ENTER REQUESTS OR "?" FOR HELP 

.restart easel 

PASSWORD? 

.1 astname 

RESTART NUMBER? 

.3 

REQUEST: RESTART 'CASEl' WITH PASSWORD 'LASTNAME' 

AND RESTART NUMBER '3' 

CORRECT? 

..yes 



OK 
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SKIP Ont Ion 

If you have any trouble RESTARTing the program/ you will 
have to START the program instead and thcon use the SKIP 
option to skip to a point v;ithin the program. When the 
program begins/ this sentence will be typed to you .... 

ENTER TME NUMBER 0 TO BEGIN UNLESS YOU HAVE BEEN 
DIRECTED TO USE THE" SKIP OPTION. 

If you are using the SKIP option/ your response should be a 

number from 1. to 5. Choose and type the number which v/ill 

bring you closest to the part of the program at which you 

last discontinued. (You may have to re-request some 
diagnostic aids or re-ansv/er some questions.) 

1 to request a diagnostic aid 

2 to ansv/cr the quest i on about diagnosi s 
5 to ansv/er the question about maxillary 

treatment needs 

to answer the question about mandibular 
treatmen t needs 
5 to answer the question about treatment responsibility 

Tvpinp: and Entering the Response 

You can teVl when the program is ready for you to type 
something because the carriage will move to the left margin/ 
type a period^ and the keyboard will unlock. Your response 
may then be typed; use of capital letters and punctuation is 
optional. Most of the time/ your response can be in your 
ovm wordS/ but please, do not use abbreviations. When you 
have finistied typing your response/ you should signal the 
computer t)y pressing RETURN. You needn't feel rushe^d v;hen 
entering a response/ as you are not tying up the computer 
while you are thinking. 

Continuing: the Response 

If your response takes more than one line (that iS/ you 
reach the right margin)/ you may press RETURN to continue 
typing on the next line. (Do not end a line in the middle 
of a word. If you reach the right margin before you finish 
a word/ backspace over the word and retype it on the next 
line.) Wf^en you have finished typing the entire response/ 
press RETURN again. If the computer follows with typing a 
period at the left margin of the next line (This will occur 
if you have typed more than 60 characters on the line.)/ you 
must press RETURN still another time. 

Cor roct i hp: the Response 



There are two. ways, to correct errors. The first allows 
>"OU. to correct, part' of the line. On the IBM 27^11 and the 
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Datel terminals/, for each character that you want to erase, 
presi> the backspace I;ey, K'hen you backspace over a 
character/, the cfiaracter Is erased; therefore/ you will have 
to retype the remainder of the line. For example/ if you 
have typed "dcnistry" and liave backspaced to correct the 
spellinc to "dentistry/" you will have to retype the letters 
"istry" since they v/ill have been erased by the backspacing 
procedure. Be sure that the typing element Is at the end of 
the response before you enter the response. On the teletype 
terminal/ for each character that you want to erase/ press 
the 'o* key while hoi dine down the SHIFT key. Each time an 
arrow Is typed/ the next left-most letter Is erased (even 
though the typlns element does not actually backspace). 
Continue typins the correct characters follovnns the arrov^s. 

The second allows you to erase the entire line by 
pressing the ATTN key.. When you press ATTN instead of 
pressing RETUIIK/. the whole line will be ignored and you will 
set the message "+++TYPE AGAI N+++." (Note that ATTN must 
not be pressed If you have already pressed RETURN for this 
particular response; doing so v/ould cause your program to be 
discontinued. ) 

Delayed or Unsatisfactory Responses 

Qnce you. have typed your response and pressed the RETURN 
key/, there may be a variable amount of tim.e before the 
computer returns a message.. Tlie computer may be working on 
many jobs at once/ and the variable delay is partially 
dependent on how much other work is in progress at the time. 

The delay will rarely be longer than one minute/ and is 
usually much less.. If the keyboard remains locked so that 
you are not able to type in your next response after throe 
minutes or more/ you should check the "Trouble Sheet" (in 
the Appendix) for directions. Also check the "Trouble 
Sheet" if you are getting any other sort of unsatisfactory 
responses. 

Ending the Session with SIGN-OFF 

If you want to discontinue the program with the option 
of later RESTAl^TIng it v/here you left off/ simply wait until 
the computer types a period and unlocks the keyboard/ then 
type $QUIT.. (Vihen you vnsh to RESTART the program/ you must 
have available your password and RESTART number.) If you do 
not want the option of RESTARTing later/ type $au IT(NOSAVE) . 
In either case/ control of the terminal will bo returned to 
the PILOT MONITOR.. You wi 1 1 then be allowed to either START 
or RESTART the progran or to terminate the session by typing 
$QUIT again.. The following example shows how to terminate a 
session and to SIGN-OFF from the computer .... 
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..$qul t(nosavci) 
OK 



STATUS OF PROGRAM NOTSAVED 
REQUEST? 

.$qu i t 

OK 

TO TERfil MATE SESSION HIT ATTN - TO CHOOSE ANOTHER 
PROGRAM HIT' RETURN 
(STUDENT HITS THE ATTN KEY) 

TvpiiT^ Fxerclsps 



1'.. Type the following cliaracters (Remember to use the 
SHIFT key when necessary.): 

?:•.;; p i: L. 8 0 o % 

1.. Type y.our last - name, . then erase the entire line. 

3.. Type "denistry," then backspace to correct the spelling. 

If.. Type a brief description of the typing experience 
you^ve had in the past. 
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APPENDIX: Trouble Sheet 

The problems Msted below have occurred In the past and 
may not have been corrected yet by the computing facfMty 
srtaff or by the prop;rnmmer of this profjram. Please try to 
circumvent the problems by following the directions in this 
trouble sheet. If your efforts orove to be useless/ you can 
Ctrl 1 the proctor for help or call the computing facility at 666-2643. 



I.. If" the computer stops respondin?; In one way or 
another and if your terminal Is connected to the computer 
through a phone line attached to a coupler/ check to see 
whether the coupler licht is on. If It is off/ you will 
have to redial and then RESTART the program. 

2. I f" you are on a Oatel terminal and the keyboard 
VackS/ check to see whether the blue READY 1 iF:ht is on. If 
it- is off/ you. wi 1 1 have to redial and then RESTART the 
program. If it is on/ your keyboard should unlock v/hen the 
green- PROCEED 1 ight turns on. If the PROCEED light does not 
turn on within at least three mlnuteiS/ press the ATTN key/ 
wait for- the computer to ask for your request/ and then 
RES:TART the program.. 

r. Tfiere- has been trouble v/ith the RESTART feature. If 
the computer does not allow you to RESTART/ you will have to 
START instead and then use the SKIP option. If the computer 
does allow you to RESTART/ there still may be trouble In 
that you may not be RESTARTed exactly v/here you 
discontinued/ or the program may not understand a perfectly 
good response from you. Try to continue responding as best 
you can. 

k. If the computer stops typing before the line is 
finished and does not continue within at least 3 minuteS/ 
try pressing the RETURN key. If the computer types "INVALID 
REQUEST/" you will have to RESTART the program. 

5:* If the keyboard locks after the computer types a 
period/ try to type your response periodically for at least 
3 minutes. If the keyboard remains locked/ you will have to 
press the ATTN key and then RESTART the program when the 
computer types "REQUEST?". 

6'.. If you are getting unsatisfactory responses from the 
computer for no apparent reason/ check the spelling of the 
important words in your answer. Try repeating the answer 
with the cor rect spe 1 1 1 ng. Also check any prior 
instructions; that. were given to you to see If you are 
fbrriowing directions properly. 



7/». If*' you have pressed RETURfJ in order to continue 
ng your answer on the next line/ the computer should 
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type a period at the besinninc of the line and then wait for 
you to continue typing. If the computer does not type the 
period^, chances ure the line you just finished typing v/as 
not. received by the computer • Try to re- type the line. 



